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UNITED ST ATES ENVIRONMENT AL PROTECTION AGENCY 
WASHINGTON; O.C; 20460 

OFFICE OF 
PESTICIDES AND TOXIC 1 

SU~TANCES 

November 20, 1997 
~· 

:MEMORANDU1yf 

SUBJECT: EFED's Section 3 Registration Eligibility D~cision 
1
thapter for Fipronil Use on 

_FROM:·· ;:, A_Hetrick, Ph.D._, Soil Che-:3$& P,/4/4c/- ~;{ ?-
Bnan Montague, E10log1st _ · · . ! . • .. . • 

THRU: 

Gail Maske, Chemist , ,, -r,. ;J ✓ • •ti ~f 7 

Edward Odenkirchen, Ph.D., Ch~mist ~ av.i 01-ll/4 I-I~'!. . 
Arnet Jones. Branch Chief ~ r 1 / .r-V/ 7 "7--
Envrronmentai Risk Brancl{J.,,.,, - 1 

Environmental F.ate and Effects Division (7 C) · 

·To:. Susan Lewis, PM 71 
Registration Division (7 505C) 

r ' '.- • 
,' - I • ' .•. • 

Attached is EFED' s completed chapter for the Section 3 registration of fipronil for in-furrow use 
on com. Included in this package is a copy of our letter of Nov. i14 (hand-delivered) that · 
summarizes our ecological risk,characterization,for this use of fiptonil. 

i. 

Please contact Jim Hetrick (305-5237) or Gail Maske (305-5245) if you have arty questions. ·.· 
:.,:· ~~ . . ; :,.· 
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. UNITED·STATES ENVIRONMENTAL PROTECTIQN AGENCY 
WASHINGTON, D.C. 20460 

:rvtEMORANDUM 

OFFICE OF 
PESTICIDES AND TOXIC · 

SUBSTANCES 

SUBJECT: ·EFED;s ·section 3.Registration Eligibility Decisfod Chaptetfor Fipronil Use on 
Com 

FROM: 

THRU: 

TO:. 

. James A. Hetrick, Ph. D., Soil Chemist, · .. 
· Brian Montague, Biologist 
Gail. Maske, Chemist 
EdwardO~enkirchen, Ph.D., Chemist 

Arnet Jones, Branch Chief 
Environmental Risk Branch 1. . 
Environmental Fate ~dEffectsDivision (75.07C). 

Susan Lewis, PM 71 
· .. Registration Division (7505C) 

EFED has revi~wed the environmental fate and ecotoxicology studies and other infbrmation 
provided to support the registration of fipronil 5-arriino-L-(2,6~dichloro-4-(trifluornmethyl)­
phenylf4,-((l,R,'8}-(trifluoromethyl) sulfinyl)-1-H-pyrazole-3-carponitrile for.in furrow use on · .. 
com. The environmental fate and ecological effects data aregen~rally sufficient to enable-a.risk· 
assessment and risk characterization for in furrow use on com. 1I¥furrowapplication of fipronil is· 
likely te reduce ecological":expo

1

sure. EFED believes, however,.t~at future uses offipronil that are 
not soil-incorporated· are likely to pose higher risks to nontarget drganisms.: 

The environmental fate data for fipronil are generally .. acceptable to· formulate a comprehensive 
fate and transport assessment. However, a major limitation in the fipronil environmental fate 
assessment is the low confidence level associatedwith .data on th~ persistence offipronil in · 
aquatic environment~. The absence ofcortclusive persistence dat~ forces an assumption of high . 
. persistence for environmental fate and transport modeling . •. This bray lead to higher estimates of · 
the concentration of fipronil and it's degradates in surfac·e water which may impact drinking water 
and. aquatic risk assessments.· Soil and aquatic metabolism studies provide contradictory data on 
fipronil persistence to·microbially-mediated degradative processe~: The registrant should provide 
a complete explanation on disparate half--lives reported for fiproiµl in aquatic and soil metabolism 
studies. The environmental fate assessment for fipronil metabolites is,more tentative because of 
the lack persistence data in terrestrial and aquatic environmen\s: i Submission of soil and aquatic 
metabolism studies on the individual metabolites would provide .~- more reliable and · 
comprehensive fate asse~sment. 



I • 

Fipronil is moderately persistent to persistent (t112='= 128 t6.300 days) and r~latively immobile . 
(mean K

0
c 727 mL/g) in terrestrial environments. 'In aquatic enyironments, the environmental 

behavior of fipronil is more tentative because 
I 

soil and aquatic metabolism studies provide 
contradictory data on fipronil persistence to microbially-mediated aegradative processes. / 
Major routes of dissipation appear to be dependant on photodegradation in water, microbially­
mediated degradation, and' soil binding. Fipronil degrades to form MB46136 5-amino-1-(2,6-

·,dichloro-4-trifluoro methylphenyl)-'3-cyano-4-trifluoromethyl-sulphonyl-pyrazole and RPA 
200766. ( 5-.amino-3-carbamoyl-1-(2, 6-dichloro-4-trifluoromethylphenyl)-4-trifluoro-· 
methanesulfinyl pyrazole in aerobic· soil metabolism studies. .MB46513 ( 5-amino-3-cyano-l­

. · (2,6-dichloro-4-trifluoromethyl-phenyl)-4-trifluoro-methylpyrazole is amajor degradate in 
. photolysis studies. MB45950 (5-amino~l-(2,6-dichloro-4-trifluoromethylphenyl))..3.,cyano-4;_ ,. 
trifluo;o-methyl .. thi-o-pyrazole) appears to be predominantly formtjd under low oxygen co11ditions 

• . from microbial::-mediated processes. These degradates appear to Qe persist~nt and relatively 
immobile in terrestrial and aquatic environments. 

Ecological risk issues from the in furrow use offipronil, formulated as REGENT l.SG, 3G, 
80WG and 4SC, .on com are associated with ingestion of exposed granular fipronil by . 
gallin~ceous birds (i.e:, bobwhite qu'ail and pheasant) and the highitoxicity offipronil and its 
degraclates to aquat1c invertebrates in estuarine systems. Fipronili and its associated degradates · 
did n0t exceed acute toxic levels of concern for small mammal sp~cies, freshwater fish, or • 
freshwater invertebrates. Fipronil degrades:to form metabolites of potential to~cological 
concern (}vffi46B6, MB46513, RP A 2007(56, and MB45950). 1:hese metabolites are assumed to 
be equally to~c as parent fipronil because they contain the same t9xic moiety ( CF 3-) as ;fipronil. 
In addition, the Agency has reviewed acute toxicity ~tudies with 3 of these degradates ( excluding 
RP A 200766) that indicate they will display;higher toxicity to n,bn,-target organisms than the 
parent compound. Environmental fate data indicate that fipronil metabolites are persistent 
( t112>600 days) and· relatively immobile. Bebause of the high envi~<>nmental persistence, there isa 
high potential for accumulation in terrestrial environments and .in aquatic environments when 
fipronil reaches water. Accumulation of fip~onil residues (particu\arly fipro!}il degradates) are 

· likely to cause long-temi ecologicai exposure. In furrow applicat~on of fipronil with soil 
incorporation , however, is expected to redµce direct exposuretolfipronil granules and to reduce 
the amount of fipronil which moves in runoff waters. · · 

The ~cological effects data are insufficien{ for acomprehensive·edological effects assessment for 
in furrow fipronil use on corn. Because fipronil is extremely toxic to estuarine invertebrates and 
refined surface water modeling indicates surface water concentrat~ons in excess of' toxicity. 
thresholds, a new mysid full lifecycle (?2-4) study with MB 4613@ is needed Jo assess chronic 
effects on non-target aquatic invertebrates. i Additionally, since fipronil metabolites (MB46136 
and :rv1845950) contains thetoxicologicai ~oiety (CF3-) of parettt fipronil and long-term . 
exposure is anticipated because of high persistence in terrestrial environments, avian.dietary 
studies are needed for MB46136 and MB45950; Also; since fip~onil and its meJabolites contain . 
the same toxic moiety. (CF3-) and are persistent, afolLfish life cy¢le study (72-S}is needed to 

• • • . • . 1 •• 

assess cumulative toxicological impact on.fish. : · 
I 
I 

·' 



Other data requirements for refined ecological effi~cts assessment of above ground.uses are avian 
reproduction study (71-:4) with bob~hite quail at maximum,expected concentrations, honey bee 
acute contact LD50 study (141-1), and honey bee toxicity of residues on foliage (141-2). 
Although the avian reproduction study and honey bee studies are not needed to support in furrow 
fipronil use on com, they wµlbe neededto,suppmt above ground,uses offipronil. These studies 
should be conducted at the highest application rate. fot prescribed ifipronil uses and should be 
conditionally,required for continued registration. 

' I' ,- \ 

Because ground and surface watet monitoring data are not available, drinking water 
concentrations for fipronil and its degrndates are based solely on ground and surface water 
models. Acute and chronic drinking water co~centrations for fipronil in surface water are not· 

,. ·,- • , \ I .. ' 

likely to exceed.q. 715 an~ 0.276 µg/L, respectively. Based on t~e G;ENEEC model, acute arid 
chronic drinking water concentrations of fipronil metabolites in surface water are respectively 

. 0.168 and 0.062 µg/L for MB 46136, 0.014 and 0.009 µg/L for Nffi46513, and 0.039 and 0.019 
µg/L for MB 45950. Further.refinement using a 36 year PRZM;;.EXAMS simulation suggest . 
fipronil metabolites can potentially accumulate in surface water frbm O. 005 to 3. 9 µg!I,.. for MB 
46513, 0.004 to 2.3 µg/L for MB45950, and 0.004 to 0.89 µg/L for MB46136. 

Based on the SCI-GRO model, acute drinklng water concentrati!ns in shallow ground water on .. · 
highly vulnerable sites are not likely to exceed 0.055 µg/L for parbnt fipronil, 0.001 µg/L for MB · 
46136, 0.00026 µg/L for MB 46513, and 0.00036 µg/L for MB 45950. BecauseJipronil residues 
are m~der~tely persistent to persistent in _terrestriitl environments,ll' chronic concen~ratio~s of \ 
fiprorul residues are not e~pected to be higher than acute values. 

1 
Because fipronil and 1ts 

metabolites exhibit persistence and lo:wer sorption affinity on cb~rse textured soils with low .• 
organic.matter content,, it possible thatfipronil and it metabol.ites pan move.into shallow ground 

.. water on vlih1erable sites. Se.veral highly vulnerable·areas for shaµow ground water have been I 

identified as the coastal plains of Georgia, South Carolina, and N?rth Carolina; eastern shore 
region of Lake Ontario; and the Delmarva Peninsula area:. A revi~w of the available NAWQA 
data concerning the intensity ofland use for grain com indicate tHat a number of counties within 
tb.e Delmarva Peninsula, in vulnerable regions of North Carolina, ~d the eastern.shore region of · 
Lake Ontario are very intensively planted in grain com (greater tli.an 50,000 acres/county). In . 
addition, more limited areas in Georgia and South .Carolina are intensively planted in grain com 
with 25,000 to 50,000 acres planted per county. Because. several! of these vulnerable areas are 
adjacent to estuarine environments, highly sensitive estuarine ecosystems may be potentially · 
exposed _to fipronil residues through surface water runoff or gro1nd -surface water interacti9ns. 

.. ! 1 

Proposed Mitigation 

\Recommended mitigation options for in furrow use of fipronil ard (I) festricted use classification .• 
and (2) label advisories. ·The registrant has volunteered to delet~ T-Band application methods 
.from this proposed use to further mitigate risks to avian speci~s. !._ 

Fipr9nil meets the criteria for classification as a Restricted Use Pesticide with regard to risks to· 
estuarine invertebrates and birds (40 CFR 152.170 (c)(l)(iii)), ai;itl with regard to an avian acute 
oral toxicity value less than .50 1J].g/kg for a granular product (LD~0 for Bobwhite Quail= 11.3 

' i -
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mg/kg) ( 40 CFR 152.170 (~ )(2 )(I)), EFED therefore rec6mmends thatfipronil be classified as a 
Restricted Use Pesticide. . . 

. ' ' . .• . -

• ! • ,•,i' . I ' • • .' ' ;_ • 

Labels currently proposed contain language Which is not consistent among products. EFED 
recommends that the label advisories for the environmental hazards statement for REGENT LSG, 

· 3G, 80WG and 4SC use on corn should be copsistent and inclµde: 

This pesticide is toxic fo birds, fish, and aquatic invertebrates. Do not apply directly ~o 
water, or to areaS' where. surface water is present or to intetti~al areas helow the mean 
high water m.ark.. Runoff from.treated areas may be hazardous to aquatic organisms in 
neighboring areas. Cover, incorporate or clean up granules.that are spilled. Do not 
contaminate water when disposing of equipment washwat€rr or rinsate. . 

. . I 

Because ofEF'ED's concern for estu~ne organisms and becausebfthe potential for 
· accumulation of toxic residues in surface water receiving runofffrpm treated fields, EFED also · 
r,ecommends that the following precautions be inc

1
orporated into label language: 

. ,, , ', ,.· ' . . .· : ' . 

Observe the following precautions when applying in.the vicinity of aquatic areas: 
' ' 

i 
' . ' 

Do hot apply ~thin 20 yards oflakes, reservoirs, rivers, ! permanent streams, marshes, .. 
natural ponds, estuaries, commercial. aquaculture facilities,! or other bodies of water that 
convey water to these areas. (It is our understanding that this is consistent with the buffer 
established for corn cluster insecticides.) · 

. . - . . . . ; ' 

. \ . ,• . ' 
I I ,! 

Protection of aquatic areas may be enhanced 'by mairitainitjg all or a portion of this buffer · .. 
· in vegetative cover. 

Environmental. fate data suggest that fipronil a.nd pafticularly its degradates are persistent in the . 
environment.· PRZM/EXAMS modeling incorpdr~ting these data)ncates that.under the proposed 
application to com~ fiproml and 'its degradates have the potential. tp accurtuilate in soil and surface 
water over multiple consecutive years of application. This can result in concentrations exceeding. 
those estimated for the first year of application. Although these predictions ,are not highly refined, 

. · they do suggestthat risks to aquatic organisms mayincrease over multiple consecutive years of 
application .. Because of persistence and' possible accumulation: of!residues,. ISFED recommends 
that labels for all fipronil products registered for use on .co.m ip.di9ate that fipronil · should notbe 

· applied to the same field in consecutive years. Alternating years tjf application may provide 
sufficient time for degradative processes to reduce the potential f~r residue accumulation in the 
environment. 

4· 



ECOLOGICAL RISK BRANCH I REVIEW 

A. Review Information: 
Type: Section 3 Application on Com; nationwide 
Barcode: D236430, D236432, D237516, D}28555, D23;7727, D236394, D237516, 

. D237517, D236956, D239710 . .· : 
Chemical Name: Fipronil: 5-amino-1-(2,6-dichloro-4-(tri!fluoromethyl)phenyl)-4-
( ( 1,R, S)-( trifluoromethyl) sulfinyl)- l-H-pytazole-3-carborritrile 
-Chemical Type: Phenylpyrazole insecticide · 
CAS #: 120068-37-3 

· PC Code: 129121 
Active Ingredient Name: Fipronil . 
I . . . , -, , , , 

Product Trade Names: Regerit 80 WG, Regent 1.SG, Regent3.0 G, and Regent 4SC 
. Insecticides. · ; 

Submission and Label Information · 
I 

/ i 
Section 3 Registration of four new products containing th~ active ingredient fipronil on ,,. · 
field coin. · · · 

I 
i '. 

·Use Characterization 'ror Corn Use Pesticides_ 

According to Agricultural Statistics, 1994 (USDA) over 13 million acres ofcom were 
·planted in 1993,in 47 states (Alaska, Hawaii, Rhode Islan,d excluded). Seed com is also 
produced in Hawaii to increase breeder lines, but the acre~ge for this purpose is not 
quantified by the available data. Much of the· com belt indludes ecologically sensitive . 
. ecosystems. · A majority of the com acreage {70%) is fourid in the, following 13 states; 
· Ohio,. Indiana, Illinois, Michigan, Wisconsin, Minnesota, Iowa,.Missouri, Kansas,, 
Nebraska, Colorado, North Dakota, and South Dakota. Another 15% is grown in the 
~outheastem states. A significant portion of the corn acr~age occurs in such wildlife rich 
areas as the Prairie Pothole region, the Sandhills lake region of Nebraska arid the playa 
lakes areas .in the southwest. Many com growth 'areas are used by waterfowl and 
shorepirds as breeding, feeding and migratory.resting grolfnds, and they'support a .. 
significant proportion of the total 'population of these bird~ A number of freshwater 1 

habitat types are potentially exposed to varying levels of ~esticide residues from runoff. 
Com is also grown in many coastal counties.· Off-site motrementof chemicals applied to 
cornfields in these counties may enter estuarine areas whi¢h support .importarit marine 

, . ' I 

fishery resources and wildlife communities. · 

1 



*In
er

t i
ng

re
di

en
t i

nf
or

m
at

io
n 

m
ay

 b
e 

en
tit

le
d 

to
 c

on
fid

en
tia

l t
re

at
m

en
t*

. Target Organisms 

The target organisms for com uses .of fipronil include northern com rootwomi larvae, 
southern com rootworm larvae, Mexican rootworm larvae, wireworms, seedcom 
maggots, seedcorn beetles, billbugs, chinch bugs, grubs, and thrips. 

I 

Formulation Information 
, t' • 

REGENT 1.5Gis a granular dispersil?le formulation, applied by either*.T-Band or In­
furrow application methods. 

* Active Ingredient: . . , 
5-amino-1-(2, 6-dichloro-4-( trifluoromethyl)phenyl)-4-( ( 1 ,IR, S)-( trifluoromethyl)sulfinyl)-
1 H · 1 ·3 b . ril · - . 1 5°~ · . . . -. -pyrazo e- -car orut e .............. ,......................... . ,;o , _ 
.Inert Ingredients ....................................................... S8.5% 

\ ,~ I 

' ' 

, . * The registrant has volunteered to delete T -Band application methods from this proposed 
1. 5 G use on com in order to further. mitigate risks to avian species. . .. 

I • . 
• I ,. 

REG:ENT 80 WG is a dry powder flowable water dispedable formulation, applied by 
either foliar spray * or grou_nd spray r:netho.ds depending 9n the cr~p use. 

I 

! 

** Active Ingredient: 
Fipronil. ...... : ............................. , ....... 80% 
Inert Ingredients ..... : ........................ 20% 
*.:. Foliar spray does not pertain to comuse. ·· 
**Contains O. 83 3 pounds of active i~gredient per pound ~f product: 

REGENT 3 G, granular product for at plant in-furrow application to field 
com. The· label instructs that all granules, including thosel at the ends of tum rows, should 
be lightly incorporated. 

Active Ingredient: Fipronil. ...... :· ................... 3% 
· Inert Ingredients .. ; ............... ~·······~·.·'. ....... : .. 97% , 

·· Regent 4SC is a flowable .concentrate. It is applied into ~he furrow as a solid stream after 
dissolving in water or liquid fertilizer. 

Active Ingredient: Fipronil ... : ....................... .40% 
Inert Ir1gredients ........................................... 60% 

2 



Application Methods, Directions, and Rates 

Application Timing 
· 80 WG: Make one in furrow application at planting time qnly . 

.' . 
I 

1.5G: A single application is made at planting only,. 

3G: A single application made at planting only. 

4SC: One in furrow application at planting only·. 
(More detailed information regarding label instructions is included as an addendumto this 
review) 

Environme~tal Hazard Stateinents(excerpted from labels) 

Regent 1.5G ,.. 
· This pesticide is toxic to aquatic and estuarine. organisms ( fish and invertebrates). Do not 

apply directly to water, or to areas where surface :Vater is1 present or to intertidal areas 
below the mean high water mark. Runoff from treated areas may be hazardous to aquatic 
organisms in neighboring areas. Cover, incorporate .or clean up granules that are spilled 
during loading or visible ori soil surface in tum areas. Do not contaminate water when· 
disposing of equipment wash water. 

REGENT 80WG and REGENT 4 SC Labels 
For terrestrial use. This pesticide is toxic to birds and.aquatic and estuarine organisms 
(fish and invertebratesf Do not apply qirectly to water, or to areas where surface water is 
present or to intertidal areas below the mean. high water ~ark. _Runoff from treated areas. 

· may be hazardous to aquatic organisms in neighboring ar~as. Do not contaminate water 
when.disposing of equipment wash water. 

REGENT 80 WG Label Only . . 
This pesticide is highly toxic to bees exposed to direct treatment or residues on blooming 
crops or weeds. Do. not apply this product or allow it to drift to blooming crops or weeds 1 

if bees are visiting the treatment area. 

REGENT3G 
For terrestrial use. · This pesticide is toxic to birds and aquatic and estuarine organisms 
(fish and invertebrates). Do not apply directly to water, qr to areas where surface water is 

· · present or to intertidal areas below the mean high water mark. Runoff from treated areas 
may be hazardous to aquatic organisms in neighboring ar~as. Cover, incorporate, or clean 
up granules that are spilled during the loading or are visible on the soil surface in tum . 

. ' \ 
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areas. Do not contaminate water by cleaning equipment or disposal of wastes. Do not · 
contaminate water when disposing of equipment washwaters. 

. B. Exposure Characterization 

ENVIRONMENTAL FATE ASSESSMENT 

EnvironmentalFate Summary 
. ' ' 

Based on supplemental and acceptable data, fipronil-dissipatio~ appears to be dependent on . 
photodegradation in. water, rnicrobially mediated degradation; and soil bin:ding. Data indicate that 
fipronil is relatively persistent and immobile in terrestrial envirdnments. In aquatic environments, a 
determination -0f the environmental behavior of fipronil is morel tentative because soil and. aquatic 
metabolism studies provide contradictory data ori fipronil persi~tence to rnicrobially mediated 
degradative. processes. Photoiysis is expected to be major. factor· in .controlling · fipronil dissipation in 
aquatic environments. Fipronil degrades to form persistent and immobile degradates. Since fipronil and 
its degradates have a moderate to high sorption affinity to. soil, lit is likely soil sorption will control 
fipronil residue movement into ground and surface waters. Fip[cinil and its degradates, however, can 
have the potential to move.in very vulnerable soils (e.g., ·coarse,;,textured soils with low organic matter · · 
content). Fipronil is expected to move (primarily in dissolved Jtate) with runoff water into surface 
waters. In-furrow fipronil applicationa are expected to limit ru~o:ff potential. · 

.. · .Environmental Fate Assessmen~t 
I 
I . 
I 

I 
' i 

·· Fipronil is stable (t112 >. 30 days) in pH 5 and pH 7 buffer solutipn and hydrolyzes slowly (t112=28 days) in 
pH 9 buffer solution. The major hydrolysis degradate is RP A 200766 (5-amino-3-carbamoyl-1-(2;6•­
dichloro-4-trifluoroinethylphenyl)-4-trifluoro-methanesulfinyl Jyrazole. Photodegradation of fipronil is 

' . . , . . I ' . . . . 

a major route of degradation (photodegradation in water half-life=3.63 hours) in aquatic environment. 
In contrast, fipronil photo degradation on soil surfaces (dark· cJntrol. corrected half-:life= 149 days)· does 

· not appear to a major Qegradation pathway. Major photolysis nroducts offipronil are MB 46513 (5~ 
amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-phenyl)-4-trifluoro-methylpyrazole 350, and RP A 
l 0461 S ( 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoro · methyl plhenyl) pyrazole-A-sulfonic acid). The 
cµemical degradation of fiprnnil appears to be dependent predtjminately on phot9degradation in wat1er 
a.pd, to a lesser extent, on alkaline:-catalyzed hydrolysis I , 

i . 
Fipronil degradation in terrestrial.and aquatic systemsappe~s tq be controlled by slow microbially- • 
mediated processes. In aerobic mineral soil, fipronil is moderately persistent to persistent (t11~= 128 to 
300 days). Major aerobic soil degradates (>10% of applied oflfipronil) are RPA 200766 and MB 46136 
(S~amino-1-(2, 6-dichloro-4-triflu~ro methy!phenyl)-3-cyano-4irifl~oromethyl-~ulphonyl-pyrazole). 
Minor degradates (<10% of applied fiprorul) are MB 45950 (~-ammo--1-(2,6-d1chloro-4- _ 
trifluoromethylphenyl)-3-cyano-4-trifluoro-methyl-thio,-pyrazole)and MB46513. Fipronil also is 
moderately persistent (anaerobic. aquatic t112 = 116-130 .days) i! anoxic aquatic environments, Major 
anaerobic aquatic degradates are MB 45950 and RP A2007661. Supplemental aerobic aquatic . 
metabolism data indicate that fipronil degradation ( t 112= 14 day~) is rapid in aquatic environments with 

4 
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stratified redox potentials. These. data contradict the longer fipronil persistence reported in anaerobic. 
aquatic and aerobic soil envjronments. · / 

· 'Fipronil has a moderat~ sorption affinity {Kj=4.19. to.20.69 mL/g; 1/n= 0.938 to 0.969; K0c= 427 to · 
1248 mL/ g) on five non-Up.ited States soils. Fipronil sorptiort: appears to be lower (Kr< 5 · mL/ g) on 
coarse-textured soils with low organic matterGontents. Desortption· coefficients for fipronil ranged from 
7. 25 to 21. 51 mL/ g. These· data suggest that fipronil sorption 

1
on soil is not a completely reversible 

process. Since the fipronil sorption affinity correlates with soil 1 organic matter content, fipronil mobility 
• I . . 

may be adequately described using a K0c partitioning model. ~oil column leaching studies· cpnfirm the 
immobility of fipronil. · · 

' • - - ' i -

. Conclusions regarding the environmental fate of fipronil degradates, except 11B 46513, _are more 
tentative becausethey are based on a preliminary re"\liew of int;erim data not a formal evaluation of a 
fully documents study report. Since discerrtable decline p~tterps for the fipronil degradates were not 
observed in metabolism studies, the degradates are assumed tq be persistent (t112:::::700 days) to 
microbially mediated· degradation in terrestrial and aquatic enironments. However, the fipronil 
degradate, :MB46136, rapidly photodegrades.(t1,2=7 days) in water. Radiolabelled 11B 46513, applied at· 

, , ' , , I \ 

0.1 µgig, had an extrapolated half;;life of 630 or 693 days in ldamy sartd soils when incubated ·aerobically 
in the dark at 25°C. The major metabolite oflv:IB 46513 was!RPA 105048(5-amino'"3-carbamoyl-l.:. 
(2, 6-dichloro-A-trifluoromethylphenyl)-4-trifluoromethylsulfo~yl pyrazone). 

I • . ! 

Fipronil de gradates have relatively low potential mobility becapse of a moderate to nigh sorption affinity· 
to: soil. Organic carbon Partitioning coefficients for fipronil degradates can range·from 1150 to 1498 . 
mL/g for :MB 46513, 1619 to 3521 mL/g for :MB 45950, and [448 to 6745 mL/g for 11B 46136. The 

· high sorption affinity of fipronii degradates is expected to limit movement into ground and surface 
water. 

I 
I 

' . ! ' ' 

Terrestrial field. studies confirm observations of the relative. pe~sistertce and immobility qffipronil 
residues in laboratory studies. Fi pro nil, formulated as a 1 % gtfanular, had half"'.lives of 1.1 to 1. 5 months·.· 
on bare ground in North Carolina (NC) and.Florida (FL), 0.4 to 0.5 months on turfinNC and FL, and 

. ·. . • I . • 

3 .4 to 7.3 months for in~furrow applications on field com in California (CA), Nebraska (NE), NC,. and 
Washington (Yr/A). The fipronil degradates :MB 46136, :MB4$950, and RPA 200766 were detected m 
th.e field studies. Fipronil residues were predominately detecte:~ inthe O to. 15 cm soil depth at all test 
sites. However,therewas detection offipronil, :MB 45950, MB 46136 and RPA200766 at a depth of 

·· 15 to 45 cm for in-furrow treatments on coarse sandy foam soil in Ephrata, Washington. Altho~gh the . 
. • . • I . 

field dissipation half-life of individual residues was rrofreport~d, the half"'.life of combined fipronil .. 
residues (including fipronil, 11B 46136, :MB'46513, NIB 4S9sp, and RPA 200766) tanged from 9 to 16 
months. . . · . ./ · , 

: 
I . 

The bioconcentration factor for radiolabelled fipronil was 321K in whole fish, l64X in edible tissues, · 
and 575X in non-edible tissues. Accumulated fipronil residue* :were elimin:ated (>96%) after a 14-day 
depuration period. 
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DEGRADATION 

Hydrolysis (161-1) 
MRID-No. 42194701 

Radiolabelled.fipronil was stable (<3% degraded.by day 30 posttreatment) in pH 5 and pH 7 buffered 
'solutions and hydrolyzed slowly (t112=28 days) in pH 9 buffersbluti.ons. The major degradate offipronil 
was RP A 200766. In pH 9 buffer solution, · RP A 200766, .reached a maximum concentration of 51, 7% 
of applied radioactivity at 30 days posttreatment. These data suggest that abiotic hydrolysis.of fipronil 
is an alkaline-catalyzed degradation pr~cess. · · 

The study (MRID 42194701) fulfills.the hydrolysis (161-1) data requirement for fiproniL No additional· 
' ,', I • • ·, _, ; 

data are needed at this time. .. · 

Photodegra4ation in water (161-2) 
·. MRID No. 42918661 
Ref.#ID: ACD/EAS/Im/255 ,(Interim Study) 

Radio labelled fipronil had a half-life ofJ. 63 hours in pH 5 btifrer solution when irradiated with Xenon 
light. There was no fipronil degradation in the dark controls. ffwo degradates, MB46513 and RP A 
104615, were identified in irradiated test samples: MB 46513 ireached a maximum concentration of 
=43% of applied radioactivity at 6 hours postexposure. RPAil04615 reached a maximum 
concentration of)= 8% of applied radioactivity. One unidentifiJd degradate, characterized as with a . 

. molecular weigµtof 4_10 a.m.u., reached·a maximum concentr4tion df =5.5% of applied radioactivity._ 
Radioactive volatiles were not detected ( <O; 04% of applied ra~oactivity) in ethylene glycol and Na OH 
gas traps. · ' I · 

I 

The registrant submitted interim photolysis data (Ref#ID: ACb/EAS/Im/255) on MB 46136. 
C Preliminary review suggest the interim data should fulfill data jgaps in the comprehensive environmental . 

fate assessment for fipronil. fiFED, however, reserves final judgment on data acceptance pending 1 

review of a complete data.submission .. 
' ', •• I 

The study (MRID42918661) fulfills the photodegradation in water data requirement (161.:.2). No 
additional data are needed at this time. ' · ' 
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Photodegradation on soil (161-3) . 

MRID No. 42918662 'j 
Radiolabelled fipronil had a half-life of34 days (dark control corrected half-life= 

1

10 days) on loam soil 
when exposed. to intermittent (8 hour photodegradation period) Xenon light. Radiolabelled fipronil had 
a half-life of 49 days in dark controls. Photodegradates were ~A ~00766 (11% 

1

bfapplied), MB 
46136 (4% of applied), MB 45590 (1.91% of applied), MB 46513 and RPA.104615 (each at 8% of · . 
applied). Organic volatiles were not detected {<0.5% ofapplied)in the gas traps ftom irradiated or dark 
control samples; However, carbon dioxide evolution was detected (2.5% of appli~d) from'jrradiated 
samples. · ·. ·. i · . I . . · 

The study {NIRID 429!8662)fulfills the phOtodegradati~n on jail data requirem+ t (161-3) for fipronil 
No additional data are needed , i 

at this time. 

METABOLISM 

I 

. Aerobic soil metabolism 
MRID No. 42928663 ' 
"MRID No. 44262830 

! 

! 

I 
I 

I 

... 

. I 

Radiolabell~d fiproni!, applied at O. 2 _µgJ g,. had half..;lives rangi~g fr?m 128 to 3 08 ~ays\rt s:indy loam 
and sand soils when incubated aerobically m the dark at 25 ° C. I MaJor degradates of fiproml were 
identified as RPA 200766 (27 to 38% of applied).and MB 46136 (14-24% of applied). ·Minor , 
degradates offipronil were identified as MB 45950 ( <.5%), MB 46513 (1 % of applied), and MB 45897 
(~1_% o~ appli~d). Additionally, six uni~entified degrada:es wf e detect~d ( each <II 4% ofapplied 

. •rad1oact1vity) m sandy loam and sand sotl samples. No d1scemable decline patterns were observed for . 
the fipronil degradates during the testing period. Unexti,-actabl~ radioactivity acco4nted for 6 to 15% of 
the. applied radioactive fipronil. Radioactive volatiles ( organic I+· CO2) did not ace . unt for a discernible 

'. .. amount bf applied radioactivity. . . j · · 

Radiolabelled ~ 46513, applied at -0. l µgig, had an extrapol!ted half-life of 630 and 693 days in loamy 
sand soils when incubated aerobically in the dark at 25°C. MaJor metabolites wer RPA 105048 (5~• 

: • a:tl}ino-3-carbamoyl-1-(2;6-dichloro-4-trifluoromethylphenyl)-4-trifluoromethylsuffonyl pyrazone ). RPA 
105048 reached a reported maximum concentration of.0:014 pbmand 0.017 (14~ and 17% of applied,. 
respectively). In addition, an unidentified degradate was detected at a maximum concentration of 0; 003 

. , ,ppm or 3% of applied radioactivity. Radiolabelledvola.tiles (oiganic + CO2) were also detected (:S2% of 
·applied radioactivity). · 1 

· 

- ' '. , i L ' I -

The registrant 1submitted aerobic soil metabolism data for MB 146513. Since no a~robic • soil metabolism 
data are available for .the otherfipronil degradates, it is assumeb.thefipronil.degratlates are·persistent 
(t112:==700 days; stable) in terrestrial environments. 1 

• • 

7 



; ' 
I 

The study'(MRID42928663) in.conjunction with the degradate metabolism study (MR.ID 44262830} 
· fulfills the aernbic soil metabolism (162-1). data requirement fot parent fiproniJ and MB46513. No 

~ . I , - - • 

additional data are needed.at this time.· EFED notes the regist~ant assumes ihat fipronil degradates 
:MB45950 ahd 1\1B46136 are persistent in terrestrial environments. Further refinement of the 
comprehensive fate and exposure assessment for fipronil,woiild additional data on aerobic soil 
metabolism oflv1B45950 and !vIB46136. j 

. . 

Anaerobfo,Aquatic Metabolism (162-3) . 
MRID No. 43291704 I 

. I .· . . 

Radio labelled fipronil, applied at O. 7 5 ppm in water or· 1 .. 5 pprrl · in soil, had half-lives ~f 116-13 0 days in 
anaerobic pond water/sediment when incubated under N2 in th~ dark: · Major degradates of fipronil were , 

' . ! ' ' / 

~ 45950 (47% of applied) and RPA 200766 (18% ofapplied).'1vffi 45950 was predominantly 
detected in the soil extracts. In contrast, RPA 200766 was ddtected in bothw~ter and soil extracts .. 
Numerous rrunor degradates (~6% of the applied radioactivity} were detected in soil.and water .extracts. 
Unextractable radioactivity accounted for ~ 18% of the applied radioactive fipronil. · 

Th0 study (MRID No. 43,2; 1704) fulfills the anaerobic aquatij metabolism ( 162-3} and anaerobi~ soil 
(16. 2-2~ data r~uirement f~r fipronil., No additiorial data are l1eeded at this time, 

Aerobic Aquatic Metabolism (162-4) · · . · 
MRID No. 44261909 · · I 

. I 

I -

Radio~abelled fipronil, app~ed at 0.05 ppm ~~/w)~ rapidly deg~aded {t112 ~ 14.5 days)_ in sandy lo~m soil 
when incubated under stratified redox conditions m the dark at 25°C. · Parent fipronil had a maximum .• 

. -. . . I • 

concentration of 0.0497 ppm (0.05·ppm application rate) at titjie O (immediately posttreatment), 0:0009 
ppm at 90 days posttreatment, and < 0.0003 ppm at 365 days/posttreatment. Major metabolites of 

. fipronil were 11B 45950 (82:58% of applied at 365 days posttfeatment)and RPA200766 (11.09% of 
applied at 60 days). Minor metabolites were RP A 105048 {7. t3% of applieq} and 11B 46513 (0.33% of 
applied). Two unidentified metabolites had maximurii concentrations ranging from 3.34 to4.58% 
Organic volatiles had a maximum cumulative concentration ofi0.0005 ppm. Radioactive CO2 had a , · 
maximum cumulative concentration of 0.001 ppm(% of appliJd). ' 

. , I . 

The study (MRID 44261909) provides· supplemental data 'on aerobic aquatic metabolism of fipronil. · 
The data are deemed supplemental because the aerobic aquatitl metabolism data contradict the degree of 
fipronil persistence 'observed in anaerobic aquatic and· aerobic koil laboratory studiei The registrant 
should provide a complete explanation for the rapid degradatil! n half-life· ( t112= 14 days) of fipronil under 
the experimental conditions. The aerobic aquatic metabolism 162:-4) data requir. ement is not fulfilled at. 
this time. Additional data are needed to address disparate res Its in the reported metabolism studies. . , , I· . , . . . . 
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Additionally, the registrant assumes that fipro_nil degra<lates MB46136, MB46513, and MB45950 are 
· stable in aerobic aquatic environments .. Further refinement of the comprehensive fate and exposure 
assessmentfor fipronil would require addhional data on aerobi.caquatic metabolism of ~45950, 
M'.B46136, and MB45950. . 

MOBILITY. 

Leaching mobility study (163-1) \' 
.MRID No. 42918664 
l\1RID No. 43018801 and 44039003 

, , . . ' , ' ' ' ' ~ ' -

Radiolabelled fipronil had Freundlich coefficients of 4.19 mL/g (1/n=0.947; Kac= 1248) for sand loam 
soil, 9.32 mL/g (1/n=0.969; Koc= 800) sandy clay loam soil, 10.73 mL/g (l/n=0;949; Koc=673)for 
Speyer 2.2 soil, 14.32 mL/g (1/n=0.947; K0c=427) for sandy clay loam soil, and 20.69 mL/g (1/n= 
0.969; Koc=486)for loam soil. Desorption coefficients for fiptonil ranged from 7.25 to 21.51 mL/g. 
Fipronil sorption appears to be lower {Kr< 5 mL1g) on coarse:.textured soils with low organic matter 
contents: These data suggest that fipronil sorption on-soil is not a compietely reversible process. Since 
the fipronil sorption affinity com~lates ( r= 0. 97) with soil orgaµic matter content, fipronil mobility may 
be adequately described using a Kac partitioning model. Soil column leaching studies confirm the •. 
potential immobility of fipronil. . 

I 

Radiolab~lled fipronil was relativelyimmobile (>80% of the aJplied radioactivity in the 0"'.to-8 cm 
segment) _in soil columns fo.r :five different foreign soils includiilg a Gennan loamy soil, Manningtree UK 
loamy sand (called sandy loam in study), Manningtree UK loam; French sandy clay loam (1), and 
French sandy clay loam (2). In the Manningtree .. UK loamy-sahd soil, however, radiolabelled fip;onil 

• . . . I . . . 

residues were detected in the 0-14 cm segment. Radioactive ~pronil residues. (1-8% of applied) were 
detected in -leachate samples from all test soils. Leachate resicfues were not identified, 

. • . •· I . • . 

Radiolabelled MB 46513 had Freundlich adsorption coefficients of 4.3 mL/g (Kac=l 150 'mL/g) for sand 
soil, 5.1 mL/g (Koc= 1498 mL/g) for loamy sand soil, 5.5 mL/g (K0c=l 164mL/g) for silt loam soil, 15.2 
mL/g (Koc=1245 rriL/g) for clay, and 69.3 mL/g for pond sedithent (Koc=l392). Initial desorption 

, coefficients ofMB46513 are 5.8, 5:9, 6.2, 14.7, and 66.2 mL/~ for sand, loamy-sand, silt lo'am, clay, and 
pond sediment, respectively. All soils and sediment showed iricreasing ~ values ( cycle 2 Kdes values 
ranged from6.9 to 73.6 mL/g andcycle 3 Kdes values ranged fyom 9.5 to 85.9 rriL/g) for successive 

- desorption cycles. T,hese data suggest that :MB 45950 sorptiotj. on soil is not a completely reversible .• 
I • 

process. 
0 

• • • • • j 
O 

' I. 

The degradates MB 45950 and MB 46136 have a moderate tq high sorption affinity to organic carbon. 
Interim data indicate MB46136 had Koc adsorption coefficient~ of 5310 mL/g,in a silt loam soil, 4054 
rnL/g in a sandy loam soil, 6745 mL/g in a loam soil, 3486 mIJ/g in a sandy clay loam soil, and 1448 
mL/g in silt loam soil. MB 45950 had Koc adsorption coefficients of 2404 mL/g in a silt loam soil, 3120 
mL/gin a sandy loam soil, 1925 mL/g in a loam soil, 3521 ~/gin a sandy clay loam soil, and 1619 
mL/g in silt loam soiL · . , . , : . . , . 

' , I 
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Aged soil column leaching studies demonstrated immobility ofRPA io0766, MB 45950,·MB 46136 and 
RP A 104615. RP A 200766 was detected (2-17% of applied) in all soil columns except the Manningtree 
sandy loam., Detections of MB 45950 and MB 46136 were more sporadic; in soil columns. Radioactive 
residues were detected ( < 1 to: 4% of applied radioactivity) irl leachate samples. Leachate residues 
were·not identified. 

The unaged residue mobility studi.es (MRID No:43018801 and 42918664)fulfill the batch . 
equilibrium/adsorption~desorption data (163-1) requirement fdr fipronil. The aged residues mobility 
studies (MRID No. 43018801 and 42918664) in conjunction vivith batch equilibrium studies on MB 

46513 (MRID44262831), MB 46136 and MB 45950 (Tneissen, 10/97) should fulfi.llthe aged portion 
of the 163-1 data requirement. EFED notes the batch·equilibriuindata for MB 46136 and MB 45950 
were taken from interim reports. Complete study submissions for the interim reports are needed to' / 
confirm the validity of the batch equilibrium data.· 

· DISSIPATION 

Terrestrial field dissipation (164:-l): 
:MRID N9. 43291705, 43401103, 44298001 

F
0

ipronil, applied as REGENT 1. SG at an in furrow rate of 0.13 lbs a.i./ A, had dissipation half-lives ·· · 
ranging from 3 .4 to 7 3 months in a loam soil in San Juan Bautista, CA, a clay foam soil in York, NE, a 

- , , I '. " 

sand soil in Clayton, NC, and a loamy sand soil in Ephrate, WA. Degradation products of fipronil 
detected in field soils were MB 46136,)vfB 45950, and RP A ~007?6. Fipronil residues were 'detected , 
predolllinately in the top 0 to 15 cm soil depth at all test sites. i However, there was detection of fipronil, 
~ 45950, MB 46136 and RPA 200766 at a depth of 15 Jo4~ cm for in-furrow treatme_nts on coarse 
sandy loam soil in Eyhrata, Washington. Although the field dtssipation halfl!Jife of individual.residues ' 
was not reported, the half-live of combined fipronilresidues (ilicluding fipronil, 1\ifB 46136, MB 46513, 
1IB 45950, and RPA 200766) ranged from 9 to 16 months. 1 

· • 

, ,. . • ' I ', 

·Fipronil, applied at a rate of 0.05 lbs a.if A, had dissipation half-lives ofl .1 months for.bare ground on 
sand,soil in Florida, 0.4 months for turf on a sand soil 'in Florida, 1.5 months for bare ground on loamy 
sand soil in North Carolina, and 0.5 months for turf on sandy loam soil in North Carolina. MB 46136 
and RPA 200766 were detected (>2 µg/kg) in field soil sampl~s. MB 46136 had a maximum ·. 
concentration ranging from 5.6 to 8.9 µg/kg at 2-l months po~ treatment. RP A 200766 was detected 
in bare ground samples at a maximum conceptI'ation·of 3.7 µgYkg at 3 months posttreatment. Despioo · 
excess rainfall/irrigation levels, the fipronil residues remained ib the upper 6 inch soil layer at each 
location during the 4 month testing period. Although the field !dissipation half-:-:life of individual residues · 

· was not reported, the half-live ofcombined fipronil residues (ip.cluding fipronil, MB 46136, MB 46513, 
· MB45950, andRPA 200766) ranged from 2.5 to 5.)3 months. EFED notes there was'generally a poor 
· fit '(R2=6.3 to 0.7) ofthe first-order degradation model to desbrib~ combined fipronil residue ' . 

I , • I . • 
dissipation. 
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REBUTl'AL: The registrant provided a rebuttal (MRIQ 44298001) to the EFED review ofin furrow 
field dissipation of fiprorril (MR.ID 43401103). EFED stated that "additional terrestrial field data may by 
needed for turf and.spray applications,> 0. 05 lb 1;t.i.l A". The registrant stated that the Regent 80WG 
and Regent 1. 5G formulations wiU have similar behavior because 1. }they are applied at the same rate, 
2.) the environmental behavior of formulati9ns should be similar because both fomiulations, applied 
either as .clay suspension formulation or direct spray application on soil, will be controlled by sorption 
on soil or clay surfaces, and 3.) field dissipation studies for in-furrow Regent LSG use.on com (MRID 
43401103) has similar rates and routes of dissipation of Regent 80WG (MR.ID 44262826, 44262827, 
43401103, and 43291705) on. turf,,cotton, or potatoes. Thererore, the registrant ·asssessed that in- · · 

' ' ' / 

furrow field dissipation studies for REGENT .1.5 (MR.ID 4340~ 103) are sufficient to demonstrate field 
, dissipation behavior offipronil from in-furrow use of REGENT 80 WG. EFED accepts the registrant 
rebuttal that field dissipation studies on in-furrow t1.se REGENT 1.5G at 0.1_3 lbs a.i,/A can support.in 
furrow use of REGENT 80WG at O .13 lbs a.i./ A. Acceptance of the registrant's rebuttal is based .on the 
fact the mode of application and· application rates a.re similar rdr the REGENT 1. 5G and REGENT 

· 80WG. Additional field data may be needed to support new formulations, application methods, and 
applicatioµ rates. · ·· 

The studies MRID 43291705 and.43401103 in conjunction with the registrant's rebuttal (MRID 
44298001} satisfy the terrestrial field dissipation ( 164:-1) data tiequirement for in. furrow use of fipronil . 
on ffeld com. No additional data are needed to support in forrpw fipronil uses on field com at 
application rates< 0.13 lbs a.if A 

' -

ACCUMULATION 

Fish .t\ccumulation.(165-4): 
MRID No. 43291706:, 43291707, 44298002 

The bioconcentration factor (BCF) of radiolabelled fipronil, applied at a .constant concentration of ~ 900 
ng equiv.L·J, in bluegill ~unfish was 321X in whole fish, 164:X ill edible tissue~ and 575X in non-edible 
tissues. Major fiproml res1dues in fish tissues were identified a~ :MB'.46136, MB 45897, and MB 45950. 
In edible fish tissues, the maximum residue concentration was ~5% of accumulated for MB 46136, 14% · 
of accumulated for MB 45897, and 9% of accumulated for :MB 45950 .. In inedible fish tissues, the 
maximum residue concentration:was· 59% of accumulated for MB 46136, 23% of accumulated for :MB . I • , . • . 

45897, and 9% of accumulated for MB 45950. In whole fi~:h tissues, the maximum residue 
concentration was 28% of accumulated for :MB 46136, 24% of accumulated for MB 45897, and 9%,of 
accumulated for :MB 45950. RPA 200766 was as a minor d,egriadate in fish tissues. Accumulated 
fipronil residues were elimi_nated (>96%) after a 14 day depur~tion period. · . . 

. • • I.'. . . 

REBUTTAL: The registrant provided a rebuttal (MR.ID 44298002) to the EFED review of 
bioaccumulation in fish studies (N1RID '43 29 I 706 and 43 2917@7) .. EFED stated that" storage -stability 
data· for tissue samples and the length of storage of tissue samples. were not reported. These data are 
needed to validate the tissue characterization• data." The registrant stated that· storage stability 
information were provided by chromatographic profiling of fipronil residues from stored tissue samples 
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.over-a 4-5 month storage period. Chromatographic profiling showed that new GC retention peak,s were 
riot present over the 4 to 5 month storage period {Figures.AIIS, page 34-39). The registr_~t also stated 
the. storage stability information of fipronil residues in fish tissues. is sufficient to meet the Health Effects 
Division guidance on the conduct of storage stability ·studies,· Additionally, the registrant stated that 
fipronil residues were shown to be stable for 2 years in animals :tissues (MRID 43884008). 

EFED accepts the registrant's -rebuttal that sufficient informatidn was submitted to illustrate stability of · 
fipronil residues in fish tissues. EFED. notes that storage stability samples should be prepared along 'with 

· spiked samples at the initiation oflaboratory studies and should be treated exactly like the test samples. 
The frequency of analysis depends on the stability oftest residties, but s_hould at a minimum be analyzed 
at the initiation and termination of the study. In future studies,: storage stability studies should be . 
p~rformed in this manner. -

·- The studies:MRID 43291706 and 43291707 in conjunction with rebuttal commenis, 11RID 44298002, 
satisfy the bioaccumulation in fish (165-4) data requirement. No additional' data are needed at this time. 

Water Resource Assessment 

Since fipronil is being registered for such a.widely-grown crop!as fieldcom,·the water resource 
assessment will focus the major 'corn production regions. · The: geogr~phic distribution of field com is 

_ associated with the following major resource land areas (MRLt\s ): 1) Central Feed Grains and 
Livestock Region; 2) Atlantic and Gulf Coast Lowland F crest and Truck Crop Region;, 3). Eastern 
Section of the South Atlantic and Gulf Slope Cash Crop, Forest, and Livestock Region; 4)Northern 
Atlantic Slope Tnick, Fruit, and Poultry Region; 5) Lake Statds .Fniit, Truck, 6} Western Great Plains 
and Irrigated Reg'ion; and 7) Northern Great Plains Spring Wh~at and Dairy Region (Austin, 1972). 
These regions are predominately representative of the range climatic conditions found in the eastern 
two-thirds of the United States. The precipitation gradient c$ range from 50 inches in the Northern 
Atlantic Slope Ti:uck, Fruit, and J>oultryRegion to 20 inches in the western section of Western Great -
Plains and Irrigated R~gion. .Although the distribution of precipitation varies among the corn growing 
regions, it is generally highest from late spring to midsummer. i. 

Further analysis of the.corn production area indicates some localized regions have a high pesticide ._ 
vulnerability index for contamination of shallow ground water /because .of the presence of Group A soils . 
(Kellog'et al., 1992}. These regions are the coastal plains of (teorgia, S. Carolina, and.N. Carolina; the 
eastern section of Nebraska; the eastern shore region of Lake bntarfo; and the Delmarva Peninsula area. 
Many ofthese.areas (e:g., DelmarvaPeninsula)border sensiti\fe natural habitats. The majority ofthe 
com growing area are classified as Hydrologic Group ,B soils. I These soils are characterized by 
moderately highto high saturated hydraulic conductivities (KJt=0.36to 3.60cmlhr) with deep to very 
deep ground water and are of limited concern for groundwater contamination. The major Group B soil 
subgroups are dassi~ed as Argiudolls, Hapludolls, Hapludalfsj Dystrochepts. Small areas of 
concentrated Group C soils are found.in Ohio, southern Iowa jand Illinois, and Eastern Indiana. The 
major Group C soil subgroups are Hapludults and Hapludalfsi. , Also, the Gulf coast region of Texas 
consist of high concentration of Group D soils. The major Grbup D soil subgroups are Ochraquults, 
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Haplaquolls, Humaquepts, and Pelluderts. Group C and Dsoils are more prone to surface water runoff 
b_ecause oflower saturated hydraulic conductivities and/or relatively high water table. 

SURFACE WATER ASSESSMENT 

· Based on the environmental fate assessment, fipronil and its degradates (MB 46Sl3, MB 46136 and MB 
45950)can potentially move into surface waters. Since.fipronil is used as an in-furrow application on 
field corn, .the runoff potential of.fipronil residues is expe,cted to be lower thanfor unincorporate~ 
surface application techniques. However, thepersistence of p~ent fipronil (t112=128 to 30Odays) and its 
transformation. prodticts (t112=700 days) may. allow for a substaµtial fractiotJ. of fipronil residues to be 
available forrunoff monthsafter application:. Fipronil and its transformation products have a moderate .· 
to high binding affinity(Kd values 4 to 2,0 mL/g) to mineral soils. Although fiproniland itsdegradates 
exhibit moderate s.oil sorption affinities,· these compounds are cixpected to exist in runoff waters. · 
primarily in the·dissolved state. · 

The di~sipati~n offipronil in surface water, should be dependent oriphotodegradation in water {t112 = 
3.63 hours) and, to a lesser ex.tent, microbial'.'mediated degra.d*ion (t112 = 128 and 300 days for aerobic 
soil; 116 to 130 days for anaerobic aquatic; 14 days for aerobidaqµatic metabolism).Since ,,. . 
photodegradation is a major route.of degradation for fipronil, its dissipation is. expected to be dependent 

· . on physical·components ofthewater (i.e. sediment loading) which affect sunlight penetration.· For 
example, fipronil is expected to degrad.e faster in clear; shallo"\,\{ water bodies than in rn.urky and/or 
deeper waters. Since fipronil and its transformation products Ni,ve moderate soil-water partitioning 
coefficients, binding to sediments may also be a route of dissip~tion; 

. . I . 
·. · . i · . . . .. I ··· 

The following data were used• as input fpr the GENEEC and PR.ZM/EXAMS modeling of fipronil: 

Parameter· · 

SoilK00 

.Aerobic soil half-life 
Photolysis half-life 
Hydrolysis pH 7 · 
Aerobic Aquatic half-:life 

. water.solubility 

• 1- Mean Koc ·value. 

Value 

727 mL/g1 
.. 

_128 days 
0.16 days 

. Stable 
'Stable2 , · 

2.4 mg/L 

• I 

·Source 

11RID 44039003 
"MRID429l8663 
. JMRID 42918661. 

l\l1RID 42194701 

·EFGWB one-liner 

2.;;. fipronjlis considered to be stable in aerobic.aquatic envirorlrrients because the aerobic aquatic 
metabolism study (MR.ID 44261909) was deemed as supplemental data. 

Based on the Tier 1 · GENEEC surface water modeling, the ma,rlmum fipronil · concentration in surface · 
· water is not likely to exceed 2 µg/L (Table 1 ). Tier II PRZM7EXAMS, modeling indicates the 90th ._ 

percentile maximum fipronil concentration in. surface, water· is *ot likely tci · exceed 0. 7 µg/L (Table0 l; 
. ~ . 
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·· . Figure 1 ) .. An earlier Tier II assessment onfipronil indicates the 90ih percentile maximum concentration · 
offipronifis not likelyto excyed 0.280 µg/L .. Based·on PRZM-:EXAMS modeling, the acute and. 
chro91c drinking water concentnition forfipronil is not likely tb 0.715 and 0,276 µg/L, respectively. 
The Tier II assessment was conducted on a com site in Yazoo County, Mississippi (MLRA-134). The 
soil on th~ site is classified as aLoril1g. silt loam (fine-:silty; mixed, Thennic Typic Fragiudalf). Please see 
attachedPRZM-.EXAM· assessment: . The Tiet II assessments were conducted on a soil with a very 
dense "har'Cl pan"· horizon commonly known as a ftagipart. AJragipan can encourage lateral flow of 
water because of water impedance through the soil profile. T~e soil hydrology effects associated with 

· the presence ofa fragipan were not considered in the modeling. · 

/ Table· 1: Fi ronil EECs from In-:Furrow Use on Com 

... 
* 1 in 10 year EE Cs are reported: 

Figure 1: Maximum PRZM/EXAMS EECs for Fipronil·,use on _Yazoo,~~S Corn Site 

2...--------------------
1.5 

1· +Fipronil _ I , 
t 

0.5 
' 

I 

0.0 0,2 0.4 0.6 0.8 1.0 

A'obability 

··.14. 
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EFED notes.differences irt Koc input parameters for current modeling and earlier PRZM-EXAMS surface water 
modeling. Earlier Tier II assessment was conductedusing a mean K0c _of 803 'mL/g (Mostaghimi, 1996). 
Subsequent review of the availabie data suggest that this earlier Koc was.in error. The correct mean Koc of 
fipronil is)27 mL/g. Although the surface water models are sensitive ~o Koc, the slight difference in fipronil Koc 
is expected to only slightly increase the estimated environmental_ concentrations. _ The mean Koc was used 

· bec;au~e there was an observed·correlation between Kd andsoil organic matter: · 

_ The lowe~treported half-life offipronil (t112= 128 days) was used as the representative aerobic soil metabolism 
-half-life of fipronil. Preliminary analysis indicates the upper 90th percentile half-life value of the mean is much 
greater than the highest reported value (t112= 308 days). The highest r~ported half-life is associated with a low' 
organic matter sand, whkh likely represents a soil type ofltinited micrbbial activity and is _ not characteristic of 
corri growing regions. --- The lowest -reported half-life is derived from a ~andy loam soil, which is expected to be 
more. representative_ of soil under corn production. It should be. noted that the use of the lowest half-life is a­
departure .from current EFED policy, which states that the 90tlt percentile of the mean should be used for . 
modeling purposes. However, the use of the lower half-life is not exp~cted to alter PRZMIEXAMS predictions 
because the model is relatively insensitive with respect to this pararil.et~r for moderately to persistent · 

• I • 

compounds. _ . · i - ·-
1 

.- - . I 

The GENEEC and PRZMJEXAMS modeling assumes that fipronil is ~table to aerobic aquatic metabolism. 
This assumption was used because the aerobic aquatic metabolism dat~ for fipronil was deemed as · 

. . • I • 

supplemental .. EFED notes that rapid degradation of fipronil (t112=14 days) in the aerobic aquatic metabolism 
study is inconsistent with both aerobic soil metabolism· and -anaerobic 4quatic metabolism data on fipronil. · 
Additionally, interpretation of the study results are further confounded by a highly stratified redox potential 
between the water 

0

and sediment phases. Therefore, a conservative a~sumption of fipronil stability was used 
f<>_r GENEEC.and PR.ZM-EXAMS _modeling. . 1-

EFED conducted.Tier 1 surface water modeling·for the individual degtadates including MB 46513, Jv1B 46136 
and :MB45950. · Environmental fate properties of the fipronil degradat~s are shown in Table 2. EFED notes the 
et1virolhTiental fate data for MB 46136 and MB _45950 were takeri frohl interim reports. Preliminary review of 
interim data suggest. the interim data should be satisfactory -to fulfill d~ta gaps in the comprehensive 
environmental fate assessment. EFED, however, reserves final judgrn~nt on data acceptability pending 'review 
of final data submissions. · · · · 
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Table 2: Fate Properties ofFiproriil Degradates 

Aerobic Soil 
Metabolism Half-life 

Aqueous Photolysis 
Half-life 

Hydrolysis Half-life 

Aerobic Aquatic 
Metabolism Half~life · 

Water Solubility 

.. Application Rate* 
(lbs• aj./ A) · 

References 

4208mL/g' 

Stable •· 

7 days 

Stable 

Stable 

o:16mg/L 

0.039 

RP#201555 
ACD/EAS/Im/255 

Theissen 10/97 

1290mL/g 

Stable 

Stable•: 

Stable i 

. Stable/ 

i 

0.95 mw;l 
I 

0.0013! 
,. 
I 
I 

MRilJ 
. 442628311 

44262s3p 
Theissen 10/97 

2719 mL/g 

Stable 

Stable 

Stable 

Stable 

0.1 mg/L 

0.0065 

RP 201578 
Tbeissen 10/97 

~based ,on percent of degradate formation in aerobic soil met4bolism studies 
. . l 

.. 

. . • . . .1 
Based on the Tier 1 GENEEC surface water modeling, the maximum concentration of fipronil residues in 
surface wateds not likely to exceed 0.168 µg/L for :MB 46136, 0.014 !µg/L for MB 46513, and 0.039 µg/L for 
MB 45950 (Tabl~ 3). The EECs forthe individual fipronil degradates /are highly dependent on the application 
rate: Since the individual fiproniltransfonnation products represent o~y a fraction of the applied fipronil, the , 
applic~tion rates of the fipronil degradates are representative of maxirn,um percentage of degradate formation in 
aerobic soil metabolism studies. EFED notes that :MB 46513 and :MB 145950 are not major aerobic soil .. 
degradates offiprol).iL A major photodegradate offipro"nil, MB 46513!; is not expected to be majpr degradate· 
Jor in~furrow applications offipronil. The degradate MB 45950 appea;rs to be formed in anoxic to suboxic 
environments. These conditions are not likely to be representative of rrost surface soils. 

1. 
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MB 46136 0.168 0.152 0.100 0:062 

MB46513 .0.014 0.013 •· 0.011 0.009 

MB45950 0.039 0.036 0.027 0.019. 

Tier II PRZM-EXAlvfS modeling for individual fipronil degradates inclicates that th~y are persistent 
. enough to accumulate in surface water bodies (Figure 2). Fipronil degradate concentrations from a 3 6-
year PRZM-EXA.t\1S simulation can accumulate potentially from 0. 005 to 3 .9 µg/L for MB 46513, 
o.·004 to 23 µg/L for Tvm45950, and 0.004 to 0. 89 µg/L MB46l36: Probabilistic assessment of the 
fipronil ];ECs is riot possible beca-qse accumulation ofresiclues ~ndicate temporal dependence 
(correlation) between successive years. EFEpnotes, however~ the Tier II assessment assumes-long­
term t1se offipronil in an isolated farm pond watershed. This, s~enario i$ expected to be highly 
conservative because the "farm .. pond'~ runoff scenario does not account for.dilution. 
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Figure 2. Maximum PRZM-EXAMS EEC's for Fipronil Degradates 
' . 
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· Uncertainties in the surface water assessment include: I, }the actual degradation rate of fipronil in 
aqu~tic enviro~ents .and 2.) the limited environmental fate data for fipronif degradates. The lack of 
acceptable aerobic. aquatic metabolism dat~ prevents -a complet¢ assessment of fipronil -degradation in 
aquatic environments. ·• Contradiction of fipronil-half-lives _ amo~g the various metabolism studies needs 

· to be addre~sed by_t~e registr~t.. ·The lack o(metab~lism half f~es for fipronil degradates al~o limits 
confidence m pred1ct1on ofenVIrorunental concentrations. The:absence of or low confidence m the 
metabolism data dictated the ·conservative assumption that degradates are "stable" in aquatic. and 
terrestrial environments. Such art assumption suggests that•fipronil residues could potentially 
accumulate in terrestrial or aquatic environments. · · I 

GROUND WATER ASSESSMENT 
. . . 

The environmental fate data for fipronffindicate a moderate toihigh persistence and 'relatively low 
rnobility in terrestrial environments. Based on the SCI-GRO model, acute drinking water 
concentrations in shallow ground water on highly vulnerable sites are not likely to el{ceed O. 055 µg/L 
for p~ent fipronil, 0.001 µg/L for MB46l36, 0.00026 µg/L for :M:B46513, and 0.00036 µgfL for .MB 
·45950. Chronic concentrations are not expected to be higher tJhan acutevalues. Highly vulnerable sites 

. are those with low organic matter, c·oarse textured soils(e.g., $ands and loamy sands) and shallow 
ground water. -The fate data fqr fipronil and its degradates in4icate a higher potential mobility on 
coarse.;textured soils(sand or loamy sands).· Such soils in the .com growing region are located 
predo~nately ii1 the. coastal plains of Georgia, South CarolinaJ and North Carolina; eastern section of 
~ebra_s.ka; th~ eastern sh-ore region of Lake Ontario; and th_ e Dblmarv .. ~ Pe?IDsu~a ~.ellog et al.·.? _1992). 
F1pronil and 1ts degradates may pose a threat to grm.:md water tontammat1on within these sens1t1ve 
areas, 

· Estimat~d Terrestrial En~ir~nmental Concentrations and fheir Duration:_ 

Expesures for terrestrial organis~s are_ estimated using two ap~roaches. Thefirsfapproach, applicable 
to granular formulation applications involves calculation of gdmiles and associated rnass of active 

-ingredient concentrations at the soil surface. The second' appn;,ach, applicable to in-furrow spray 
applications, involves calculation of soil concentrations of fipt(;mil and degradates and subsequent 
concentrations in selected dietary components of terrestrial receptors. - - - -- . . - . - . . I 

• ,· ! 

Granular Formulation Terrestrial'Exposure Estimates - I 

The labelsfor 1.5 G.and 3Gformulations·offipronilpermit T-band applications in 7 inch bands. It is 
important to note the registrant agreed to delete T ".'band use for the L 5G and 3G fonnulations. It is 
anticipated that adequate incorporation of granules will limit irlgestion of most granules by birds -­
foraging in soiL The Agency assumes that 1 % and 8% granuIJr exposure can occur from in furrow and 
T-band applications; respectively. This assumption would coifespQnd to 0.41 mga.i./ft2 for in-furrow • 
and 0.47 mg a.i./ft2 for T-band applications. · · 
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In-Furrow Spray Terrestrial Exposure Estimates 

Although the standard terrestrial· exposure assessment assumes 1foliar deposition on· diff~rent. non-target . 
crops, it may not be completely applicable because fipronil use

1 

on com is strictly limited to in.:.furrow · 
application. This type of application is expected to cause direct deposition on soH and limit direct foHar . 
deposition ... The mmcimum soil concentrations of fipronil from a singfe in furrow application could range 
from 33.94 ppm ( ca. l cm depth) to 2.26 ppm(ca. 15 cm deptht This concentration range accounts for 

· application.efficiency from the in :furrow.application process. These estimates are applicable only to s6il, 
particles ~d potential food_sourc~s in orsurroun~in~ furrows fh~e 'gr_ound s?rays ar~ a~plied. As . 

-nozzles will concentrate. residues m small bands within the apphcat1on site, residues on soil are expected 
tq be limited totheiminediate,tatgetzone ofthe spray.·· 

Table 4 summarizes the estimated immediate posttreatment soil concentrations of fipronil and fipronil 
degradates (MB45950 and :M:846136) as a result ofin-furrow ~pp1ication. 

. /. . I .. 

Table 4.· Estimated Soil Concentration~for Fipronil 
and Degradates In-furrow Ap~lication ,. 

Immediat.el . Posttreatmeni 

MB45950 L69* . 0.12 

:M:846136 . 8.14** I 0.54. 

* assumes a 5% conversion efficiency I 

** assumes a 24% conversion efficienc~. 
. r 

. I . . 
In-furrow spray application offipronil to com field $Oils is an application scenario not normally covered 
by routine exposure/risk assessment methods employed by Efl',D .' · Such a spray application does not 
involve application of active ingredient as a granule,. precluding the use of the granular pesticide 
ass.essment methodology. Similarly, the extremely limited zon~ of spray application, restricted to 

· individual furrows; wouldnot involve general application acto$s a field with concomitant residues on 
· bare g.round, fo. Hage, etc .. This.would.suggest that·the. use of~letcher (J994)spray applic.ation r.esidue. 
values would not.be reflective of such sprays applied to soil wi)thin individual furrows; Because the in 
furrow spray application is not compatible with these routine methods of risk assessment ·for terrestrial 
receptors, :E:FED utilized a new approach for evaluating the exposµre to terrestrial birds and mamnials 
potentially.foraging in com fields treated with fipronil by this u;i furrow.spray method, · 

EFED has considered·~ variety of potential terrestrial receptorl' associated with com fields. In selecting. 
receptor organisms EFED hasfocused on species with a potential for feeding in com fields and . · ·. 
. .. . . . . I . . . . . ·. 
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organisms 'with a comparatively .wide geographical distribution that would afford a reasonable 
approximation of potential risks across the wide -areas of potential fipronil u.se · on com. -'f errestrial · 
wildlife foraging in or near application furrows niay be exposed to residues· adsorbed to soil particles or 

.- accumulated in soil organisms, Under the in-furrow spray scenario, exposures to wildlife were · 
calculated as an oral dose (average mg/kg-bw./day). The assessment of riskwas based pn comparison 

. . . '" . , . I . _. - . , . ,- " ' 

to oral toxicity thresholds for the most sensitive species tested. I Three species were selected as 
terrestriAf receptors: bobwhite quail~ American robin, and meaqow vole. 

• "' I . . 

·_ Pastorok et al. (1996) has ~ummarized a basic chemical intake model for wildlife species 'to average' 
daily dietary exposure dose for a given chemical of concem .. and a given receptor species. The general 
structure of this basic chemical intake model is as follows: · · · · 

~cal= [Icc0CMJCAJM] 
wherer. 

. -

. IR:hemical is the .species--specific total .. rate of intake of chemical by .. 
· . · ingestion (mg/kg-bw/day) · ·. · . . _. · · 

1 
. 

C-i is the chemical concentrationinmedium I(mk;kg) (e.g., soil, water, and 
· dietary components) · · .. · 

¾ i~ the ,rate of ingestion of medium I (kg(day)j. 
Ai is the gastrointestinal absorption ·effici~ncy of the ~hemical in medium I -

relative, to. absorption in laboratory toxidity tests . 
W is the body weight of the receptor species (kg) 

• I 

1-
i .. -

This basic model was used to. estimate oral dose ·exposures for !the three receptor species selected for 
· risk assessment. Because of a lack of data regarding absorpti9n efficiencies both in the available toxicity· 
studies and for free-living receptors, the absorption efficiency~~ for all three receptor species.was 

· conservatively assumed to be 100% or LO. · · 
I 

The model used for estimating oral dose exposure for t~e robirl was bas~d on a simple two-component 
model that· considered incidental ingestion of soil and consumition of soil iµvertebrates (i.e., 
·earthworms). The equation describing this model is as follows . . · · _ - · 

robin exposure in mg/kg~bw/day = ((C..,_, mg/kg)(O. l S)(Q.0082 kgfood/day) + (C,.. mg/kg)f0.00082 · g soil/day) , 

-where: 

. .0.081 kgbodywei~ · 
I 

• • • i • 

. ·. \ ', . ./ . i .. • .. 
Cworm is the estimated-concentration in earthworms-as calculated by 
. · . . fugacity relationships and.the predicted ~oncentration of chemical 
· · over a 15 cm soil profile (see explanationbelow) ._ 

• . ·. . . . . . . • I 

0.15 is thefraction of robin diet attributable to earthworms (EPA 1993) 
0. 0082 kg food/ day is the food ingestion rate for adult robins as calculated 

· , using allometric relationships from Na~ (1984) ' - ' . 
Css is the predicted concentration of cl;iemical hi the upper 1 cm of soil. The 

· chemical oyerthe 1 cm soil depth was sJiected as the reasonable 
·depth~integrated concentration availabl~ for incidental soil ingestion 
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· 0.00082 l<g soil/day is calculated from.the fraction of diet (0.1) that 
consists of incidentally ingested soil as per data for· soil invertebrate 
feeding birds (Beyer et al. 1994, EPA 1993) andthe estimateddaily 

. dietarymtak:e as per Nagy{l9.87} · . . . · 
0. 081 kg body weight is the average body weigijt of adult robins for data 

reported in EPA ( 1993) · 
- - .:: 

- . ' ·.,. ' ' ' ' ' ' , ' ' 

The modelfor estimating oralexposure for the bobwhite considered incidental soil exposure only. Da.ta 
available inEPA (1993) suggest that bobwhite quail are not ro~tine consumers of earthworms, hence 

· the limitation of the exposure model to'incidental soil ingestiort1only. The model is as follows. 

quail exposure ill mg/kg~bw/day = {.C,. mg/Kg)(0.00139 kg soil/day) 
· · · 0.17.8 kg bodyweight · 

where: Css •is the pr~dicted concentration of chemicalin the up~er J cm of soil The 
fipronil over the 1 cm soil depth was selected as the reasonable 
depth-:integrated concentration available for incidental soil ingestion 

0.00139 kg soiVday is an assumed fraction of.diet that<lonsists of 
· incidentally ingested soilas per data for gallinac~ous · 
. birds 0. 094 of daily ,diet mass (Beyer et al. 1994/, EPA 1993) and a 

calculated dietary intake of 14 .. 74 gas per.Nagy (1987) 
0. f78 kg body weight is the average body weight of adtiltquail for data 

. reported in Du1111ll!g (1984) 
-. : . . 

The meadow vole exposure model considers incidental ingestidn of soil. only .. Available. data in EPA 
(1993} suggestthat meadow voles do not routinely consume earthworms. The exposure model is as 
follows: · 

meadow vole exposure in mg/kg:-bw/day = (C0 mg/Kg){.00035kg ~il/daY) . 
0 ."043 kg body weigh~ 

wh~re: Css is the predicted concentration of chemical in the upper 1 cm of soil. The 
'fipronil over the 1 cm soil depth was selected as the reasonable .... · . 
depth-integrated concentration available for inc~dental soil ingestion 

0.00031 kg soil/day is an assumed fraction ofdietthat ~onsists of 
· incidentally ingested soil as· per data for meadow voles 
0. 024 of daily diet mass (Beyer et al. 1994, EP 4 1993 }and a 

• calculated dietary intake of 13.05 gas per EPAj(1993) · 
. ,0. 043 kg body weight is the average body weight of adµlt meadow voles 

EPA(1993} .. . ..... · • . ' 

An estimation of fiprorul aµd its degr~date concentrations potentially accuinulated in the tissues of 
·. earthworms was required to complete the exposure estimates for robins. This estimation of earthworm . 
. concentration was calculated using a, fugacity.:.based( equilibrium partitioning) approach based on the · 
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work of Trapp and McFarlane·(l995) and Mackay·and P~terson(1981). Earthworms.·dwellio:g within 
the soil are exposed to contaminants in both soil pore water and viathe ingestion of soil (Belfro1d et at 
1994)/ The concentrations offiproniland its degradates inearthworms :were calculated asa 
combination of uptake from soil pore water and gastrointestinal absorption from ingested soil: 

C earthworm= [(Csmi)(Zearthwom/Zs,m}]+[(Csoil ~~)(Zeart&wom!z+er)J ' 

where: Csoil is the cortcentratiQn of chemical in bulk soil {note: a chemical concentration . 
·averaged over a·lS cm soil depth wasus~d to reflect a concentration across 

.. 'the earthworm occupied area of soil) . ! · 
Zeartbworm is the fugacity capacity.of chemical in earthworms=. 
· . (lipid)(Kow)(PeartmvomJ/H · :, · ;, 
Zsoil is the fugacity capacity of chemical in soit=/(K.J(psoiU/H 
Zwater isthefugacity.capacity of chemical in wat~r = 1/H 
Csoii water is the conc~ntration of chemical in soil water = C~ · 
Kt,~ is the bulk soil-to.:water partitioning coeffi<tient = 
· (psmi)(KJ+ij +(e-6)CKa9,) · ·. · .·· .. · ·i · 
Kaw is the air-to-water partitioning coefficient = !I-VRT . · 4 

H = H~nry' s Const~t specific to· fipronil or degra.date 
R = uruversal gas cbnstant, 8: 31 J oules-m3 /mo11

6K 
T = temperatur~ °14,·. assumed to be, 298 °K 1 • , • • 

~ = soil partitio~g coefficient = . i .. • · / · , 

( chemic~ :r{oc )(0. 02 assumed fraction of soil organic carbon) 
· PsoU = bulk density of soil, assumed to be 1.3 g/9m3 

• 

0 = volumetric fraction of the soil, assumed to be 030 · 
~ ~ vdlume:ri9 tot~·po~osity o~the soil, assumcidto be 050 
hp1d = fraction ofijp1d m organism 0.01 (Cobb bt al 1995) .. 
K0w = fipronil or degradate octanol to water pJtitioning coefficient 
Peattlnvorm = the 4ensity of the organism g/cm3,. as~urned to be 1 g/cm3 

I · i 
Table 5 SlµIlltlarizes the model inputs and.exposure estimates(pr robins, bobwhite quail,.and meadow 
voles. · · · 
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Table 5. Model Input Parameters and Dietary:, Exposure Estimates· 
. · for Avian and Mammalian Receptors 

(for Soil Concentrations Immediately Posttreat:ment) 

. 
c,oil (mgtkg@ is cm depth)* 

c,. (mwJcg@l cm depth) 

Henry's Constant (Pa-m3/mole) 

Runiv~al-gasconstant • 
(Joules-ni.3/mol-°K) 

T°K 

K... 

Ku (L/kg) 

z_ 
(1/H or moles/Pa-nr) 

z,oil ((K.•p.~IH) . 

z_..,.((lipid~K..,•p..-)/H) 

c, .. ,_{mwL) 
, 

. p,_; (g/cm') 

p_.;.,(g1cm>) 

6 ( unitless) 

E ( unit1Jss) 

K;,, (HIRT) 
·, ', 

K,,., ((p,.a•Kd)+6+(e-6)(K...)) 

Earthworm Concentration (mg,'k:g) 

Robin Oral Dose(mgtkg-bw/day) 

Qu.;_;_l Oral Dose 
(mgtkg-bw/day) 

Meadow Vole Oral Dose 
fmglkg-bw/dav), 

2.26 

33.941 

4.406E-Ol 

8.314 

298" 

10570 

14:54 

2.269632 

42.90059 

239.9001 

0.117696 

1.3 

1 

0.3 

0:5 

0.000178 , 

19.20204 

25.08 

0.72 

0.26 

0,25 

0.124 
I 

1:69 
I 

I 

6.37E-03 ! 
I 

8.314 i 
I 

I 

i 298 , I 

6310 I 

! 

84.12 

156:9859 I I 

I 

17167.35 i 
I 

9905.181 I 
I 
I 

0.001131 I 

L3 
I 
I 
i 

I 

0.3 .. ! 

0.5 

0.0000026 · I 
I 

109.656. · I 

I, 

0.14 I 
I 

o.02,· I 

0.01 
I 

1 
I 

0.54 

8.14 ,I 

l.315E-Ol 

8.314 

298 

' I 2818 

54.36 

7.604563 

537.3992 

214.327 

0.007609 

1.3 

0.3 ,· 

0.5 

0.000053 ·. ,' 

70.96801 

0,.43, .. 

. 0.09 

0.06_ 

0.06, 

*Concentrations are based on in-furrow spray applicatipn to surface at 44 mg/ft~ , t ' 

' ', ,. ' ' 1· , , 

For chronic fipronil and degradates oral dose exp·osures to tlie .robin, l,obwhite quail, and meadow vole, 
· a 20-week average•concentration ofeach compound imm.ediatelyfollowing application wascalculated·in 
· ' soil ?ver 1 c~ and 15 cn1 depth pr~files. Twenty w~eks ~as sf lected as_the aver~ging peri~d to be . 

consistent with the exposure durations enco.untered m available rat mult1-ge,nerat1on and avian 
·. reprodµctiort toxicity studies. Table 6 summarizes these estimJted soil concentrations. 

. . I . 
' J ✓- ' ~-- ! / - ,, 
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Table 6. Estimated Soil Concentrations for Fipronil 
and Degradates In"'. Furrow Application 

. 20-Week Avera e Soil Concentrations* 

:6pronil 22.04 1.55 

MB459SO · 0.11 

MB46136 7.45*"'* 0.49 

* 20"'.week averageassurn,es t112 ofJ2S days 
* * .assumes a 5% conversion efficiency/ 

.*** assumes a24% conversion e@ciency 

Using the 20-week average soil concentrations l~ the avian andimammalian receptors yields the 
following.estimated maximal year one.chronic·oral dose estima~es·(Table.7).. , 

Table 7. Chronic Oral Dose Estimates for Avian anti Mammalian Receptors 
I 

aximum Yearl 20-WeekAvera e 

Robin 0.48 0.o18 ,0.082 

Bobwhite quail . 0.17, 0.012 0.058 

Meadow vole 0.16 o.on. 0:055 

'Multiple Year Considerations • I • 

. It should be emphasized that the oietary exposure estimates.folavian and· mammalian recept.ors are for 
.· the first year of treatment only, The environmental stability· of p.pronil degradates. suggests that there · 
will be carry-over of annufll application residues from year to year. · With additional consecutive · · 
applfoations of fipronil to com fields, it is likely that fipronil degradate concentrations in years following 
the initial application will increase. Figure 3 presents the impa4t of multiple•year applications of fipronil 
on the concentration ofdegrad~tes in soil over the 1 cm and 15 ctn depth profiles used. in the exposure 
assessment This data (generated on the assumption that degradate half-lives are on the order of 700 
days) indicate that 1 cm depth fipronilconcentrations arelikel:r1.to accumulate to levels substantially 
greater tha,t those estimated for the first year of application. N.1;ore refined and less. uncertain estimate$ 
of tlns multiple year accumulation phenomena would require a~ditional information with respect to the . · 
aerobic soil metabolism offipronil degradates.. · · · · 
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Figure 3. Accumulation Profiles for FipronH Degradates in Soils after 
Repeated Annual Application to Coi:-n Fields 

· Mean Annual Soil Concentrations for MM5950 
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C~ Ecological Hazard Potentialfor Non-Target Organisms 

Mode of Action 
' ' . . . 

According to the manufacture's data, fipronil aff~cts thegarnma'.-aminobutyric acid neurotransmission 
system byinteifering with the passage of .chloride . In addition; research data indicate that fiprnnil 
displays a higher potency in the i11sect GABA chloride channelthan in~he.vertebrate GABA chloride 
channel which may .indicate selective toxicity (Hainzl and Casid~ l 996). · 

. , . . I • 

Terrestrial OrganismT6xicity 

Mammalian Toxicity Data 
i 
! 
f 

W~d maµimal testing is1"equired on a case-by-case basis, depe~ding on the results ofthe16wertier .· 
studies such·as EtCUte·and subacutetesting, intended use,patterrt, and pertinent environmental fate 
characteristics: in most cases, however, an·acute oral'LD50 frottithe·Agencis Health Effects Division 
(HED)is used to determine toxic;:ityto mammals (HED Tox: OJJie-liners). These LDso•s are reported in . 
Table 8. The available mammajian data indicate ~hat fipronil (Techrncal) is moderatelytoxic to small 
mammalson an acute oral basis, The L6% in EXP60655Aan!d.0.25% in RMJ601C formulations of 
fipronil did not demonstrate significant mammalian diet~toxifity. · 

' . ! 

93% 97 429186-28 
F. 

MB46136 degr.(98%) 218 429186-15 Mod. Toxic 

I, 
P.Xon•Toxic R.at 1.6(form.) EXP60655A >5000. · 

,. 
. 429186-36 

small·mammal 
,. 

Rat 0,2S(form.) RM160lc >5000 431211--04 P.Xon-Toxic 
(small mammal 

I 
r I . . . , 

Fipronil and desulfinyl fipronil (MB46513) were evaluated forJ)ersistence and metabolism in male • 
Swiss~Webstermice as well as comparative acute toxicity (intiaperitoneal administration) and affinity 
for the mouse GABA receptor (Hainzl and Casida,1996). Gr6ups of ~ce received five daily 1 mg/kg · 
doses of fipronil or MB46513; Lp. Mice were sacrificed at dai 6 and. day 27 and adipose tissue was . 
analyzed for fipronil and·_d~gradates. Adipose tissue.of fiproniltreated mice contained'only the sulfone 
metabolite offipronil (MB46136). l\IB46513 treated mice contained only this photodegradate in . · 

.•. adipoge tissue, suggest.in~.· 11om.etabol-ism of the compound. A!dipose con~entrations. o-f~-46136 and 
~46513 were at a maximum at day6 (22,.24 mg/kg fat) but by day 27 these con.centrat1ons had been 

· reduced to O. 8to 3 .2 mg/kg. The neurotoxic potency ·of fi~ronil was maintained or possibly increase,d 
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upon the formation of desulfinyl derivativesoffipronil .. The acute i. p, LD50 for :1ipronil ip. mice was 41 
mg/kg, while the LDS0 for MB46513 was 23 mg/kg, suggesting the potential for.comparable toxicity 
betweenfipronil and thephotodegradate in.mammalian systems .. ·rtis.noteworthy.that MB46513 
exhibits a 'greater affinity for the mouse GABA receptor (IC50 94 riM)than parent fipronil (IC50 10 lO 

· ru\,1) .. The toxicity data and GABA receptor data suggest that tjsk assessments for uses offipronii where_ 
·.· the photodegradate can be expected to be produced shoul4 assess the potential toxicological · 

implications of this degradate. · , 

.. . . .. . . . . . ' . . ·. I . . .· . . 
A number oftoxicological studies involving subchronic. and chronic exposure of mice, rats, and dogs to 
:fipronil are .available .. These studies address a variety of tbxicotbgical endpoints including neurological 
fu:Qction, thyroid function, carcinogenicity, histology, reproductive effects, and. developmental effects. 
EF:EDhas concentrated the toxicological evaluation of effects on mammalian systems to those effect 
en~points · experted to ~e of the hl,ghest ecological_ re~e':'ance, qon~eril for wil~ m~al popula:ion 
mamtenance focused this evaluanon on effects to mdt:\lldual fecundity and survivability of offspnng. 
Therefore, EFEI> has concentrated on reproductive and developmental endpoints. A, multi-generation 
reproduction study in CD rats (MRID 42.9186-4 7) is the source of reproductive toxicity data for this · 

. assessment. Thirty-six CD rats/s~group receivedfipronil continuously in the diet at concentrations of 
0, 3,30, and300 mg/kg diet. This study reported decreased li~ersize in F1 andF2 litters and a decr~ase 
in the percentage of F 1 .parental animals mating atthe maximum dose tested 300 mg/kg-diet. . In · 
addition,, this high dose produced reduced-post-implantation an~ postnatal survivals in F2 litters. The · 

. N0EL for·these effects is 30 mg/kg~diet (HED equivalence to2'.54 mg/kg-bw males, 2.74 mg/kg,-bw 
females) and the LOEL is 300 mg/kg~diet(HED equivalence t9 26,03 mg/kg-bw males, 28.4 mg/kg-bw 
females). · 

Avian Toxicity Data 

Table 9. summarizes the a~ute oral toxicity data for 
1

birds>expo:~d to fipronil .. The oral toxicity. to 
:fipronil is extremelyvariable among species tested. Fipronil isjvery highly toxicto bobwhite quail, 

.. partridge, and pheasant, yet nearly non-toxic to the pigeon, llo-mse sparrow, and mallard duck. The 
de~adate MB·4651Ji~2 times more orallytoxicto bobw:hitefquail than the parent compound.and was 
4 times ipore orally toxic to the mallard duck. .· ! . • • 
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Northern 96 <4 429186-17 Core 
. bobwhite Pedersen (1990 

Mallard duck_ 96.8 >2150 2150 429186-16 Core 
p 1990 

Pigeon 97.7 >500 N.R. Supplemental . 

. Red-legged partridge 95.4 34· 16 Supplemental 
(28-42) 

Pheasant .. 95.4 31 s 429186-15 Supplemental 
(22-44) · Haldnand 

R ers(1992 

House sparrow . , 96.7 1000 <464 Supplemental 
742-1691 

Northern bobwhite 99.7 5 3.16 . 437766-01 Pedmen Supplemental 
MB46513 2.4-12 and Solatvcki(l993) 

Mallard duck 98.6 420 147 437766-02 Supplemental 
M.'846513 (298-581) Helstenand 

Solatvcki 1994 

. Northern bobwhfu:. L6WG 1065 175 429186-19 Pedersen Supplemental 
700-1400 . andDuehann 1993) 

* 30% mortality at lOmg/kg;.b~. and 0% mortality'at 41.6 mgikg,.bw. NOEL=l mg/Kg 

Table 10 summarizes the available avian subacute dietary toxjc,ity data. Fi pro nil is very highly toxic to · 
bobwhite quail ori a subacute dietary basis, yet is practically ndn-toxic to-mallard duck on a subacute · 
basis; The dietary toxicity assessment is based.on less extensiye data set than the acute oraltoxicity 
assessment. Therefore, it is not certai~ whether the wide species sensitivity seen in'oral testing would 
also. be displayed in di~tary studies. The reviewer assumes that this is. a possibility that must be . 
considered in assessing potential risk. In addition, there are nb dietary toxicity data for fipronil 
degradates. Because the oral toxicity to bobwhite was higher 1for l\,11346513 than for fipronil, the 

· Agency is also concemeg that dietary toxicity may be higher ftjr other metabolites of fipronil. 
, I . 
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Avian, Subacute Dieta 

48.0 (38-59)• 19.5 
! 

429186-20 
P~ders 1993) 

Mallard duck 95% . >5000(N.A.) 1250 429186-21 
Tech. Pedersen(l9Q3 

* 20% mortality at 35ppm and 0% mortality atl6ppm(NOEL). 
i 

,, i 

Core 

Core I 
. The avian reproductive studies (Table 11) indicatethatfipronil 1had no effects at the highestlevels that· 

· were tested in mallard (NOEC=l 000 mg/kg:..diet) and bobwhit~ quail (10 mg/kg-diet). The bobwhite 
NOEC.of .10 ppm,.which.wasthe.highest leveltested,will be used as the.chronic effects regulatory· 
endpoint pending further studies for terrestria1 avian species. 1]he quail study .does not fulfill guideline 

. requirements, and the need for a new study. is· apparent unless. tp.e pn~sent proposed use will not produce 
· terrestrial EECs above 10 mg/kg-d.iet Based on estimated residue levels for in furrovv: use on corn, the 
.. · current study willbe adequate. Using body weight and feed cotisumpticm data for the'lO mg/kg-diet . · 

exposure the mean bodyweight over the course of the study was 209.1 g (0.2091 kg)and the mean food 
consumption rate was 18.3 g/gay (0.0183 kg/day) .. Applying these two mean values to the dietary · · 
NOEC of 10 mg/kg-diet, yields an oral dose NOEL estimate .. of0.88 mg/kg-bw/day. Estimation of this 

. NOEL is necessaryJor assessing risk through the oral consu~~tion of fipronil and its degradates from 
in~furrow spray applications. · · 

1 

· 

'; } rit?.,~(: : 
· ••·•·• · ,.,....... •· ·•· •·• (ing/Jt~diet)I 

Northern 96.7 10 
bobwhite Tech. 

Millard duck 96. 7 1000 
. Tech. 

Aquatic Organism Toxicity 

NotDetetmined 

.. >1000 

I 

None [ 

None [ 

429186-22 
Pedersen and DuChann 1993) 

429186-23 
Pedersen and Le:sar 1993. · 

Core 

. ·, . ., .. . I . - -
Tables ·1.2 and 13 ·summarize the data reviewed to date.using ~pronil technical, and fipronil degradates 
which are expected to persist in the aquatic environment. In. order to establish the toxicity ofa pesticide 
to aquatic organisms certain data are required using the techrocal grade of the active ingredient. Two 

· freshwater. fish toxicity studies(with one study using a coldwater species (preferably the r.!;l.inbow trout) 
and the other a warmwater species(pteferably the bluegill sunfish) are required. · A freshwater aquatic 
invertebrate toxicity test(preferably using first instar Daphnia 1

1magna or early instar amp hi pods, 
stot1eflies, mayflies, or midges} is required. When an end-use 1productis intended for direct application . 
to the marine/estuarine· environment or is expected to teach this environment in significant · 

, concentrations three acute toxicity tests (fish, mollusc, ang crustacean)with estuarine and marine 
organisms are required. If the test substance is' expected to ptrsistin aquatic environments then early . . 

\ 
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------------------------------~ 

life stage testing with fish(freshwater and/or marine) and lifecycle testing with invertebrate species 
· (freshwater anfi!ormarine) is required. · · ·· · · · 

The .re.sults of the 96-hour acute toxicity studies (Table 12) indi~at-e thatfipronil (Technical) ap.d· 
1\1846136 degradates are very highly or highly toxic to bluegill isunfish, rainbow trouf and sheepshead 
minnow (estuarine). The metaboHtes RPAl04615 and l\1B465il3 appears to be nearly non-toxic to 
fish. 

I 
Freshwater and.Marine Fish Acut¢ Toxici 

B sunfish 43 429186-24 Core 

• Rainbow trout 34 429779-02 Core 

· *Rainbow trout 99.2 18 429186-73 s lemental' .. 
I 

SUIIDSh. 99.2 6.7 · 429189674 s lemental.1 

•Rainbow trout 94. 7 hoto-dei!r. <RPA10461S >100,000 NA i 432917-18 · s lemental.· 

I 
*Rainbow tro!lt 'b.1B46513 >100000 36,000 43279703 Core 

Marine/estuarine s ecies 

Sh shead minnow 96.l Tech. 130(110.:280 <l C 

* Studies used aerobic metabolic degradatesimetabolit~s ofFipronil. 
I . 

. Data from fish early life-stage tes(s (Table 13) were required for· fipronil due to the hi~ acute toxicity . 
of the parent,,persistence characteristics, and the probabilhy fi~ronil will enter bodies qfwater frqmthe .. 
proposed use on corn. The result_s indicate that fipronil affect~ larval growth at conce*trations · greater' · 
than6.6 µg/L, but less than 15 µg/L in rainbow trout. · . !· .• , ! . , . 

I 

I 1- ~ 

Species % A.I. NOEC LOEC .MRID Endpoints dategory· 
Tested (Jtg/L) (µg/L) Author/rY ear Affected I .. 

Rainbow tro!lt %.7Tech. 6.6 15 'Larval length 
. I 

I Core ; 

There is ;ufficient inf9nnation to characterize fiprotril parent ~nd its degradate~ MB4~136 ~d 
· MB45950 as very highly toxic to aquatic invertebrates (Table 14). The RPA 104615 [appears to be 

nearly non-toxic to daphnids. / · .· · · 1 
· 

I i 
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Table 14. Freshwater Invertebr~te Acute .Jr oxici • 

Dapbni.a magna 190 Core 

' I 00 % technical · 39(21 Day) Supplemental . 

•94.7 100,000 4329}'7-19 I 

pholOdeg. Collins(l992)! 
Supplemental 

RPA 104615 

Daphniamagna. 100% 29 429186-71. ! 

MB46136 McNamara(l99p} 
Supplemental 

Daphniamagna· *100% 100. 429186-69 I Supp!etnenml 
MB 45950 McNiunara(l99j)) 

* studies used different degradates/metabolites of fiprohil. . . . . . . I 

Because fipronil i$ proposed for use on crops which may be lotated adjacent to estuarine habitats, 
aquatic invertebrate testing with estuarine manne invertebrate ~pecies was required. Table 15 · .. 
summarizes the results of these studies. There is sufficient information to characterize fipronil as highly 
to;itic to oysters· and very highly toxicto mysids. · · 

Table 15. Estuarine/Marine Invertebrate Ac~teToxici 

I 

· Ea.stem oyster 96.1 EC5o=770 . 432917-01 Core 
180..1700 Diollne/1993 

I 
Mysid 96.1 ECS0=0.14 · 4321797-0l Upgraded to core · 

0,12-0.16 Machktoit994 . ' 

Data from aquatic invertebrate life cycle. tests· are required due Jo persistence offiprnnil in water, high 
acute t9xicity and the probability that the compound will enter bodies of water from the proposed use . 
on corn (Table 16).The results indicate that fipronil affects growth in daphnids at concentrations 

. exceeding 9.8 µg/L. (l\1RID 42918626). The results also indicate that fiprnnil affects r~production, 
· . survival and growth .of mysids at concentrations less than 0,001 µg/L (MRID436$12-01 ). · The mysid · 

study does not· meet guideline requirements becaus.e effects. occµrred · at a,11 test concentrations and an 
NOEC .was nptdetennined. The daphnia Study does not meet guideline requirements because of high 
m?rtality i~ the dilutio~ w~te~ control and hi~ yariability in th4 ~alytical mea~rem~nts. Both· studies 
with daphnids and mys1ds md1cate that chrome exposure to fipr:ornl may result m toxic effects at water 
conc~ntrations substantially below acute.effect.levels. This pot~ntial for chronic effects and the 
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. . ' . ., . 

persistence of fipronil suggest that t-1:tie inysid and daphnid. chronic studies should be repeated to support 
·. full registration of fipronil on cotton, com; and rice. · 

. . , . . . 

Daplmia magna ·. 

· c Invertebrate Chronic Liti 

•• .. ••:toEcitf»t~•'· ••~iijifl 
.·· (#gZL) i t ~ntJJQr/1rtl 

LOEC20 
~OEC9.& 

:436812-01 
• Machado/l~S 

. 429186-26 . 
McNa.mara/1990. 

Toxicity to Non-Target Beneficial Insects 

Length 

I. 

I 

Supplemental 

Supplemental 

. . . .· , . I . . . . . .·· 
Interim data (Tabl~ 17) suggest that fipronil is extremely toxic \to honeybees via direct contact. or oral 
ingestion offipronil residues. The Agency has not reviewed data regarding the acuteorfoliar contact 
toxicity offipronil to honeybees or other non-tar:get beneficial insects. Because fipronil is applied as in 

· furrow insecticide with a low probability of exposure to non.-t~get beneficial insects, the honey b.ee 
toxicity tests· are not needed to supportin6 furrow uses 6f fiprohil. , However, the study will be needed to 
support foliar groundspray and.aerial application of fipronil. . \ . . · ·. 1 

• • 

. . . 

. Label warnings do ~dvi~~ that fipronil is highly toxic to honeybees so it is assUlll,ea that studies have 
been conducted but not submitted to the Agency, Interim toxi9ity endpoints are listed in the. table 

'below. · · · · · · 
. I . 

et Bene~cial Insects . 
rr==::============~=::::=================;:;:::=.:===:::!!::::==============!i=::;::~===:::;: 

A 'is mellifera , Acute contact Unverified 

·. A is mellifera · Acuteoral LOSO: 0.00417 NIA Unv~ed 

A is mellifera Foliar contact No data .. jNodata 

l 
Toxicity to Plants , . . .. . . . . . . . ~ 

· Generally the Af,ency does not require terrestrial Or aquatic plJt testing for insecticide products.·_ 
However, Tier I aquatic plant testing was provided due the pro9ability that drift to aquatic habitats will 
occur from aerial· applications to cotton .. Table I 8 presents the 4vaila61e data for 5 aquatic plant specie~. 
Based on the limited dataaquatic plant species are not.expected to beadversely effected at. 
concentrations ofup to 100 µg/L. · ! 

it ' 
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Navicula pelliculo.sa (PW diatom)' ' 

Lemna gibba (Duckweed) 

Sele11a1rtrt1m capricornutum 
(FW en , 

• Skeletonema costatum 
marine diatom 

' ' 

Anabaenaflos aqua11 (FW Blue-green•> 

D~ Ecologkal Risk Assessment 

96 .. l 

96.1 

96.l 

96.l 

Avian and Mammalian Risk Assessment 

Lilie~ihpod ofExposure , 

>100 

140 

>140 

>170 

429111656 
l Hob 1993 

'42918660 
1 Ho ' 1993 

42918659 
'Ho!ief!ef1993 

42918657 
1993 

Supplemental 

Core 

Core 

Core 

' ' ' 

Characterization of risk to non-target species is based on the expected environmental concentrations, the 
potential for e~osure to non-target organisms from the. propoi;ed use and the known toxicity levels of 
this compound and it's d~gradates to the various species expected to be exposed in these agricultural · 
settings. ' Based' on the large acreage represented by com production and the diversity of species found 
riear these areas, aJarge number· of terrestrial and aquatic speci~s ,are likely to be potentially exposed. 

. ' 
. . . . - ' 

, ' 'i ,' 

Avian and Mammalian Granular Exposure RiskAssessme~t · 

' . i. - ' ' ' -
For granular pesticides the exposure is' represented by the _amooot of active ingredient in a sqµare foot · 
area. This exposure value is then compared fo theLD50 of the tnost sensitive test species to derive the 
riskquotient of an LD50 per square foot. · 

1 

. , ' . 

The LD50 per square foot for granular fipronil was based on T ~Band and In-Furrow applicatfon · rates 
. ' '. . ' ' ' ,' . - .· ' 

(band width 7 inches for T-Band and 1 inch for in-furrow) of 8 ~unces REGENT 1.5G per 1000 row 
· fe.et. This is equivalent to 8.7 lbs ofprodud: per acre (0.13 lbs.ai/acre) based on a3.0-inch row spacing. 

As indicated in EP A's Risk Analysis for Granular Pesticides, th~ T-Band and fo".Furrow appHcation 
. techniques are likely to.leave 8% and 1%, respectively, of the applied granules on the surface and 
· available to birds and mammals. These percentages are incorpo~ated inthe calculations. Maximum 
allowable amount applied·per growing season is 4.4(3.0G)to 8}7(1.5G) pounds of the granular products 
per acre (equivalent to,0.13 lbs ai/a9re). The product i.s only applied at planting:·· · 

, ,_, . . I • 
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Calculation for'NuJllberof Avian LD50 per Square FootT-Banded Application,with 
Incorporation 

Product(oz)/1000 row ftx %A.I x 28349 Illg/oz 

' 

. 8 oz./1000 mw ft x0.015(1.5% AI.) x 28349mg/oz=3401 
· 1000 ft x bandwidth (ft)= 340Lmg /1000 ft ofrowx 0.583ft 

, Result=S.84 rilgA.I./sq.ft. 

· A.I.(mg)/sq'.ft. x % unincorporated= Exposed A.I. mg/sq.ft. 
5.84 x 8% = OA7 mg ~ft2(T-Band) · 

0.47 Exposed A.I..mg/ft2 

LD50 X Wgt. of Bird (kg) 
.. _. . ·• ... 2 

11.3 x .178 kg -0.23 LD50/ft , 
i 

' t 
Calculation for :Numbet of.Avian LD50 per Square Foot In+FurrowApplication with 
incorporation 

Product (oz)/1000 row ft x % A.I. x 28349 mg/oz = 

8 oz. x 0.015 x 28349 mg/oz=40.99a.L(mg)/sq.ft. 

'1 ,' , ~ • 

1000 ft X bandwidth(ft) = l00Ox 0.083 =83, 1 inch=o.9s3 ft 
A.I. (mg)/sq.ft. x% unincorporated= Exposed A.I. mg/sq.ff. I 
40.99 mg/sq ft'. X ·. 1% = 0.41 mg/ft2(In-furrow) . i 

ExposedA.I. mg/ft2 0.41 
LD50 XWgt.ofBird (I(g) 11.3 x 0.178 kg 

. ', 

Result = 0.20 LD50 /ft2 

. ' . . . . . . . .·.· . . : . 

The proposed use of fipronil on com does not exi;eed the criteria for high risk (LD5Jft2 2::0.5) to avian 
. speciesfor 'I-Band and In-furrow grIDmlar application methods. However, the (LD5Jft2

. for both · 
methods does meet the criteria for Restricted UseClassificatiotl (LD5Jft2.2::0.2). These results are based 
on the bobwhite quail, the most sensitive' spedies tested. The tJxicity data indicate that degradat~ 
MB46513 is also very highly toxic to· l;>irds, with an LD50 valuejof5 mg ai/kg-bw, Substituting this 1 

value in the above equations gives LD5Jft2 values of 0.53 (T-Btnd) and 0.46,(In-Furrow). These 
LD5Jft2

• values exceed or nearly reach our criteri'a for high acu~e risk. Itshould be noted that 
accumulation of · MB46513 is possible because of its· high persi$tence in terrestrial environments. 

EF;ED currently has no methodologyforassessing.risks to smal~·marnmal•populations from exposure to· 
pesticides in gram.dar formulation. Si:rnHarly, there currently is *o methodology for assessing chronic 
reproductive risks to birds· from exposure to. granular pestiddes

1
. · 
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Avian and Mammalian Risk Assessm,ent from Exposure td In-F~rrow Spray Residues 

Acute Risks. 

, Maximal oral'dose estimates of exposure forrobins, bobwhite·iquail; and me~dow voles were compared 
with available acute toxicity {LD50) data. The LD50 for·bobwhite quail was used as a estimate of the: 

.· • . I 

potential toxicity of fipronil to robins and bobwhite quail. In the absence of acute toxicity data specific 
to the robin, this is a conservative approach for assessing the tpxicity offipronil to this species. Fipronil 
and. degradatetoxicity to the meadow vole was estimated usinktoxicity data for laboratory rats. 
Because acute avian toxicity data were not avajlable for the d~gradates of concern (MB45950 and 
MB46136), the toxicity data for fipronil were used to represent the potential toxicity of degradates to 
avian species. Available data for the photodegradate :MB4651~ .suggests that degradates possessing the 
F3C- moiety of the parent compound maybe as least as toxic.als parent fipronil. Similarly, the absence 
of ~c~te toxicity .data fo~ MB4 5 9 50 necessit~ted ail· ass~mpt_io! that this d~gradate _was simila~ in 
toxicity to parent fipronil .. Table J 9 summarizes the ~stnnatiorl of acute Risk Quotients for avian and 
mammalian species potentially exposed to fipronil and degradaites as a result 'of in~furrow spray · 

. applications. . . . . I • 

Table 19. Acute Dietarv Risk Quotients for Avian and Mammalian Terrestrial Receptor~ 

~>> ·A~iiteT~~l¢ii¥ L fofa1ri~;Ii < AtuteDietaryRisk· 

li~i\. . .. !i) .. > •··• (m~:~!~(ii!I!:r: ii:~~lli ll:1j!:::1p;~;);1 
American Robin fipronil LD50 11.3 0.72 i 0.06 

MB45950 LD50 11.3*'" 0.02 0.002 

/MB46136 LD50 11.3** 0.09 
i 

0.008 

Bobwhite Quail fipronil LD50 11.3 0.26 'o.oz 

MB45950LD50 11.3 ** 0.01 0.001 

MB46136LD5011.3 '"* 0.06 
1· ·. 

• I Q.005 

i 
Meadow Vole fipronil LD50 97 0.25 '' 

I 
0.003 

MB45950·LD50 97 ** 0.01 0.0001, 
I 

MB46136 LD5.0 218 0.06 . 1 0:0003 

* Toxicity for robin is conservatively based on bobwhit~ quail, the most sensitive species tested. 
Toxicity for meadow vole is based on toxicity data fo~ laboratory rats. 1 ·• • •• 

_**In the absence of toxicity data. to·the contrary, the to~cities of degradates were assumed to 
be equivalent .to parent fipronil. This assumption· wa~ based on the presence of the , 
biologically active F3C- moietj' on degradates, the str\ucfural moiety indicated by the registrant 
as the biologically active structure responsible for fipronil toxicity. . 

' .. 
I 

36 



-

'/ 

The Risk Quotients comparing acute LOCs to estimated dietary exposures to"fipronil and its degradates 
in sdil.and soil invertebrates for two representative bird species (robin and bobwhite quail} are orders of 
magnitude .below 1.. In-furrow spray applications o,f fipronil db not appear to pose ari ac~te risk to avian 
species. Similarly_ fipronil's proposed use oncom does not appear to present an acute risk to small 
mammals similar in. size and sensitivity to the rat Im~idental exposures to fipronil and its degradates in 

. soil are orqers of magnitude below acute mammalian LOCs at! proposed rates for cmn use. · 

Chronic Risks 

Estimated soil concentrations ,of fipronil and pegradates averaged over the first, 20 we~k period 
following an in-furrow spray ap,olication were used to estimate chronic oral dose exposures for robins, . 
bobwhite quail, and meadow v~lesthrough consumption of sdil and soil invertebrates. These 20 week 
average concentrations were then compared to available chrortic. LOCs for birds and mammals. As. .. 
. . I , 
discussed in the toxicological review section of this assessmen~, the NOEL (26.03 mg/kg-bw/day) for 
reduced litter size, reduced weanling survivability,, and .reduced mating from a rat multi-generational 
reproductive study serves as the LOC for the chronic mammalian assessment of risk. For avian species, 
the reproductive data i~ for. bobwhite quail showed ilo effects ~t a dietary concentration of IO mg/kg. 
This dietary concentration is equivalentto an oral dose expos~te of 0.88mg/kg-bw/day, whic::h is used 
as th~ c?1"onic LOC for avian species .. Table 20 summarizes t~e chronic Risk Quotients derived by this 
comparison .. 

Table 20. Chronic Dietarv Risk Quotients for Avian and Mammalian Terrestrial Receptors , 
2

•··••••·••<>1~•••••·•••)>.· .. • .••••... ·.•·· Chroni(Fotjti1j;·•··· ••••• ·•••••••··••••••·•••ora.l I)(jse••·:•••••••••r •• t:lf!ronicDi~tary t••• 

IIi\lil ll1li! [. @g/kg4,j): •·••i:~J~ttlll1 iirli:~:;:~;I 
American Robin fipronil NOEL 0.88 0.48 0.55 

. 

1IB45950 NOEL 0.88 ** 0.018 i 0,02 

'1!B46136 NOEL 0,88 ** 0.082 0.09 

Bobwhite Quail fipronil NOEL 0.88 · 0.11 . 0.19 

~IB45950 NOEL 0.88 ** •· 0.012 

~ffi46136 NOEL 0.88 ** 0.058 0.07 

Meadow Vole fipronil NOEL26.03 0.16 0.006 

MB45950 NOEL 26.03 ** 0.011 0.0004 
I• 

1ffi46136 NOEL 26.03** 0.055 1 0.002 

* Toxicity for robin is conservatively based on bobwhj~e quail, the most sensitive species tested. 
Toxicity for meadow vole is based,on-toxicity.data fdr laboratory rats. .· , 

* *In the absence of toxicity data to the contrary, the tqxicities of d~gradates were assumed to 
be equivalent to parent :fipronil. This.assumption w~s based on the presence of the .• · 
bio1ogically active F3C- moiety on degradates, the stpictural moiety indicated by the registrant 
as the bi~logically a~tive. structure responsible for fiRronil toxicity. 
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Risk Quotients comparing 20.:.weekestimated maximum 0,ral doses (year 1 of application) with 
rep~oduction:-based ·chronic LOCs for robins, bobwhite quail, and meadow vqles are all less than' l. 
Based on these risk quotierits, first year application of fipronil by in-furrow spray do no pose a chronic. 
risk to .avian and mammaliari species' expected to use corn fields as a dietary source area . 

. Aquatic'Risk Assessment 

Likelihood of Exposure 

fipronil displays high toxicity to most aqua.tic organisms testetl to _date. The l~ge multi-state area that 
may be encompassed by this use pattern will undoubtedly inclade sites which are adja~ent to irrigation 
canals, streams, ponds, rivers, lakes and. estuarine.habitats. T~us, th~ aquatic species diversity which is .. 
potentially' at risk to exposure from runoff is large. 

Aquatic Risk Quotients.for Use Classification for Fipronil!for Granular and Ground Spray 
. Methods of Application . 

The acute and chronic risk quotients (RQ) for freshwater and btuarine organisms based on technical 
fipronil are suinmarized in Table 21. · The application sc.enarioiis a single 1,0 ha application at 0.13 lbs 
-ai/acre with incorporation to 1 inch depth. · ' · 

. . I • 
Estimated peak surface water concentrations offipronil and ¥1346136 exceeded acute.LOCs for 
estuarine invertebrates (i.e. mysid). In addition, estimated tim¢-weighted surface water concentrations 

, - I ~ , 

(averaged over time periods consistent with chronic endpoints} for fipronil, MB46136 and MB45950 
exceeded the chronic LOCs. These comparisons suggest that ~pronil and degradates pose both acute 
and chronic risks to estuarine invertebra,.tes. ' 
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Table 21.. Acute and Chronic Risk Quotients for Freshwater and Estuarine Or~anisms 

Fioronil 

Freshwater Fish 
429186-24 

Freshwater fnvert~brate 
4291862S 

Estuarine Crustacea 432797-01 

EsiUarine Mollusc • 
432917-01 

Estuarine Fish 
432917-02 

oegi-adite MB46136 

Freshwater Invertebrate 
429186-71 
( chronic value estimated by 
application of fipronil ACR) 

Freshwater Fish 
429186-74 
( chronic value estimated by 
application of fipronil ACR) 

Mysid toxicity ( assumed 

equivalentto fipronil) . · 

:r..IB45950 

Freshwater Fish ( assumed acute 
and chronic equivalent to ·fipronil) 

Freshwater Invertebrate (chronic 
value estimated by application of 
fipronil ACR) 

LCS0=83 
NOEC=6.6 LOEC=lS 

(oarent) 

EC50=190 
NOEC=9.8 LOEC=20 

(oarenl) 

LCS0=0.14 
NOEC<0.005 LOEC.:.0.oos 

(parent) 

ECS0=770 · 
(parent) 

LCS0=130 

EC50=29 
NOEC=i.5 LOEC3.0S 

LC5ll=25 
NOECI.98.LOEC=4.S2 

LCS0=0.14 
NOEC<0.005 LOEC=0.005 

ECS0=83 
NOEC=6.6 LOEC=lS 

ECSO=lOO 
NOEC=S.16 LOEC=l0.52 

0.71 · 

0.71 

0.71 

o.n 

0.71 

0.168 

0.168 

0.168 

· 0.039 

0.039 

,· 
I 

I 

I 

0.276(56-day) 

o.s (21-day) 

0.5 (21-day) 

0.5 (21-day) 

0.276 (56-day) 

0.1 (21-day) 

0.062 (S~y) 

0.1 (21-'day) 

0.027 (21-day) 

0.019 (56-day) 

0.008 0.04( 

0.003S 0.05 

5.05 >100 

0.()009 No Tox Data .. 
0.005 NoTox Data 

0.0001 om 

0.0002 0.014 

1.2 >20 

0.0005 0.004 

0.0004 0.0037 

11 
Mysid toxicity (assumed acute LCS0;=0.14 0.039 I 0.027 (21-day) Q.28 >S.4 
and chronic .equivalent to NOEC<0.00S LOEC=o.09s · I 

fipronil) . I 

~ Peak and chronic EECs for fipronil are based on PR.ZWEXAMS. PEAK ,and chronic EECs 
for degradates are based on GENEEC. Although PRZM/EXAMS modeling was conducted for 
fipronil degradates, the one:-:in-ten year EECs were. not µsed because accuIIIulation was 
.observed.· · 1 
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Aquatic Plant Risk 

The EC50 for the aquatic plant species tested to date ~d the estimated aquatic conce~trations from the 
proposed use on corn will not exceed acute toxicity levels for aquatic plants. 

Non target Beneficial Insect Risk 

The Agency cannot characterize the risk of adverse impacts to beneficial insects from application of 
fipronil insecticide products. It is assumed thathazardous.impactsto honeybees and other beneficial 
insects are unlikely if f:}pronil is properly incorporated. It is also assumed that fipronil has been tested by 
the registrant and found to be highly toxic to honeybees. as thete is a label statement to this effect on the C 

REGENT 80 WG label. Irtlpacts to. beneficial soil invertebrat~s, such as earthworms, are probable 
given the mode of action.for fipronil andit's incorporation into: soils. 

Endangered Spedes Concerns 

Fiprnnil use on com does offer potential acute hazard to sensitive endangered avian species feeding in 
com fields. Within the corn field insectivorous birds and smaU mammals, such as field mice or voles, 

. feeding on emerging insects near treated furrows may be subject to ingestion of potentially harmful 
residues. Avian sensitivity is expected to be extremely species!dependent as it.was with bobwhite and 
mallard. The deeper the incorporation of granules or sprayed soils, the less likelihood of avian or 
mammalian exposure.· This is particularly important on bar~, r~cently plowed soils which often attract 

· avian species due to· ease oflocatirig exposed soil invertebrates. · · 

The use of fipronil on corn is expected to offer potential hazard to endangered aquatic invertebrates 
located in surface or subterranean waters. Little breakdown is, expected if fipronil reaches underground 

. water systems due to the absence. of the primary source. of degradation: exposure to sunlight. Shallow 
. stream organism may be less effected if waters are clear, rapidlfy- moving, and exposed to sunlight. 
Concentration in shaded pookcould'6ause ~ exposure to potentially hazardous residues for sensitive 
listed species of invertebrates. . . 

The Endangered Species Protection Program i's expected to become final sometime in the near future. 
Limitations in the use of Fipronil may be required to protect ertdangered arid threatened species; but , 
these limitations have .not be.en defined and may be formulatiori and location specific. EPA anticipates 

' that a consultation with the Fish arid Wildlife Service will be conducted. in accordance with the species­
ba.sed priority approach described in the Program. Modificatiqns would most likely consist of the 
generic label statement referring pesticide users to use limitatidns contained in county bulletins. · For the 

· pre_sent, the reviewer has included a listing of endangered species likely to be. exposed· and possibly 
vulnerable to the proposed uses of fipronil on com. This listing is included as a reference for potential 
risk mitigation o~ a case-by-'case basis. ·· · 
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:A.dequacy of Ecological Toxicity Data · 

Though the registrant has submitted an extens1ve data set·for this·pesticide,· questions still remain 
concerning. the long term effects to the environme,nt from use of Fipronil products. To date, there· has . 
been no data submitted to characterize toxicity of fipronil to npn:.target insects. Avian reproductive 
testing for the gamebird species does not allow conclusions regarding safety from chronic effects above' 

. · a 1 O ppm residue level. Dietary toxicity of metabolites to avi$ wildlife species is unknown, though it 
may be higher th~ the parent compoundbased on the oraltmficity relationship of the parent and 
:M:846513 me~abolite. The lack ofdata to.answer these 9uest~ons ma:y hinder a proper risk assessment .. 
for future uses. The charactefuation of possible sub lethal effects to fish is complicated by the fact that · 
the degradate MB4613 6 is 4 .times more acutely t6xic to trout [ than the parent compound and is · · 
e4pected to persist in the environmenL Possible effects to·secbnd generation· fish from the parent or the 
degradates 'cannot be assessed due to 'the lack of a full .fish lifekycle study. 

Environmental Risk Chara~terizatfon 

Summary 

The risk assessment indicates that in-furrow use offipronil, formulated as REGENT 1.5G, 3G, 80WG 
and 4SC, on ~o~ is likely to pose risk to gallinaceous birds (i.f., bobwhite quail and pheasant) from 
ingestion of exposed granular fiproniL . In addition, the high toxicity of fipronil and its degradates, 
compared to estimates of surface water concentrations from rJnoff; suggest toxicological risks to· 
aquatic invertebrates in estuarine systems. Fipronil and its degradates did not exceed acute toxic levels 
of concern for small mammal species, freshwater fish, or freshtvater invertebrates. Fiproriil degrades to 
form metabolites of potential toxicological concern (MB46136, l\IB46513, and MB45950). These 
metabolites are assumed to be eqmi.lly toxic as parent fipronil ~ecause they contain the same toxic . 
moiety (CF3-) as fipronil. ~ The environmental fate .data indicate that fipronil and its degradates have a 

. . . . .I 

' moderate soil s?rpti?n affini~ ~d ~bderat~ to high persis~end
1

e in terrest~al ~d "aquatic .environments. 
Because fiprorul residues exhibit a high environmental persistence , there 1s a high potential for 
accumulation in terrestrial and,aquatic environments. Accumu~ation offipronil residues (particularly 
fipronil degradates) is likely to result in long-term exposure. In-furrow application of fipronil, howe_ver, 
is e~pected to limit exposure, which is expected to reduce qirept exposure to fipronil granules and to 
reduce the. potential for fiprnnil movement in runoff waters. i 

· Environmental Fate Characterization 
I. 
I 

T.he environmental fate jata for fipronil are generally acceptable to formulate .a comprehensive fate and 
transport assessment. However, a major limitation in the fiprohil environmental fate assessment is the 
.low confidence level associated with data on the persistence ofifipronil in aquatic environments. Soil 
· and aquatic metabolism studies provide contradictory· data on :fipronil persistence to microbially-

. , I . ' , . 

mediated degradative processes. The registrant should provid~ a c:omplete explanation on disparate 
half.:-lives reported for fipronil in aquatic and soil metabolism s'1dies. The environmental fate 
assessment for fipronil metabolites is more uncertain because qf the lack persistence data in terrestrial 

I ' 
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and aquatic·environrnents. Data gaps force an assumption of high persistence for environmental fate and' 
transpon modeling. EFED notes that interim data were used in the risk assessment for :MB 4613 6 anµ 

· MB 45950. A complete review of the interim photodegradation and batch equilibrium data are needed • 
to substantiatethe validity ofthe·data .. Therefore,.EFED resetvesjudgment-on data acceptability · 
. pending a complete. data evaluation. · 

I . . 

Fipronil is moderately persi~tent to persistent (t112= 128 to 30O;days) andrelatively immobile (~ean Koc 
727 mL/g) in terrestri~ environment~. In aquatic environments, the environmental behavior •Of :fipronil 

· is more tentative because soil ,and aquatic metabolism studies provide contradictory data on,fipronil · · 
persistence to microbially~mediated degradative processes. M*jor routes. of dissipation appear to be 
dependant on photodegradation in water, microbially-mediated degradation, and soil binding. Fipronil 
degrades to fopn MB46136 and RP A 200766 in aerobic soil rhetabolism studies. :tv18465.13 is.a major 
degradate in photolysis studies. MB45950 appears to be predominantly formed under low oxygen 

· conditions from microbial-mediated processes. These degrada:tes appear to be persistent and relatively 
· immobile in terrestrial and aquatic environments. Field dissipation studies confirm the persistence and 

relative immobility of fiproniland its degradates. · ·· 

Water Res9urces Characterization 
! 

• I 

Because ground and surface water monitoring data are not avatlable, · drinking water concentqttions for 
, - - ' I • 

fipronil and its degradates'. are based solely on ground and sur(ace water models. Acute and chronic , 
drinking water concentrations for fipronil in surface water are *ot likely to ex.ceed 0. 715 arid 0.276 
µg/L, respectively.. Based on the GENEEC model,: acute and ~hronic drinking watec concentrations of 
fipronil metabolites in surface·waterare respectively 0. 168 andf_0.062 µg/L for:MB 46136, 0.014 and 
0.009 µg/L for MB 46513, and 0.039 and 0.019 µg/L fo:r:MB ,J5950. Further refinementusinga 36 
year PRZM-EXAMS simulation suggest fipronil metabolites cin potentially accumulate in surface water 
from 0.005 to 1.9 µg/L fo~ MB 46513, 0.004 to 2.3 µg/Lfor,~45950; and 0.004to 0.89 µg/L for 

,MB46136. 1 

.· The PRZM/EXAM modeling on the Yazoo, MS com site is co'~sidered a very conservative runoff 
scenario because of the soil type (preseµce of a fragipan) and high rainfall conditions. Uncertainties in 
the surface water modeling are predomi11ately associated with weisister:\Ce of fipronil degradates in 
terrestrial and aquatic environments and fipronil persistence in ~quatic environments. The PRZM~ 1 

EXAMS modeling was conducted using the assumption that frpronil and its degradates are persistent in 
aquatic environments .. This assumption was a conservative ap~roach because of insufficient or • 
contradictory metabolism: data and was a factor in predictions ~f residue accumulation in surface waters 

. (farm pond scenario). Additionally, the environmental fate data for MB46136 and :tvm45950 were 
taken from interim studies._ Complete data submissions are nee~ed to validate.the environmehtalfate 
parameters for MB4613q and MB4595.0. · · 

,, I ' .,, 

Based on. the SCI-GRO model,, acute drinking water concentr4tions in shallow ground water on highly 
· vulnerable sites are not likely to exceed 0.055 µg/L for parent :ffi.pronil, 0.001 µg/L for :MB46136, 
0.00.026 µg/L for MB 46513, and 0.00036 µg/L for 'M:845950. Becausefipronil residues are 

: \ \ • ' I 
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moderately persistent'to persistent in terrestrial environments, chronic concentrations of fipronil residues 
, · ar¢ not expected to be higher than acute values. 

Because fipronil and its metabolites e~bit persistence and lower sorption affinity on coarse te,¢ired 
·· soils with low organic matter content, it possible that fipronil apd it metabolites can move into shallow 

ground water on vulnerable sites.• Moderate to high runoff areas in the major corn growing region · 
(eastern two-thirds of the United States) are located in.Ohio, southern Iowa and Illinois, and eastern 
Indiana, and the Gulf Coast of Texas. These have been identified as high runoff areas because of the. 
high occurrence ofHydrologic Group C and D soils, It is important to note that rurioffpotential may 

.. also be affected by site specific management practices. Severcil · highly vulnerable areas for shallow 
grourid water have been identified as the coastal· plains of Geotgia, South 'Carolin.a, and North Carolina; , 
e(j,stern shore region of Lake Ontario; and the Delmarva Penin~tila. B~cause several of these vulnerable 

, areas are ·adjacent to estuarine environments, highly sensitive estuarine ecosystems may be potentially . 
exposed to fipronil residues through .surface water runoff or ~ound-surface water interactions. · 

! 

Risks to Avian.and Mammalian'Receptors via Exposure toiFipronil in Granules 

·· The terrestrial exposure for avian species is likely to be depend~nt on the in-furrow incorporation 
efficiency, granular dispersion processes, application timing, an~ the environmental persistence of 

. fipronil in soil. In general, avian exposure is expected to great~st.:from direct ingestion ofinadvertently 
exposed granules. However, the incorporation of granules intd

1 
soil following applications of the · 

REGENT formulations to corn is expected to, mitigate dietary exposure to some extent. Actual granules, 
which are a point of major concern for avian safety, should disderse into the soil upon contact with · 
moisture. The dispersion of the granule will likely be controlled, by diffusion gradients from the granule 
surface. Therefore, the concentration of residues in soil are· exRected to be less· uniform than with other 
formulations. 

Granular exposures to,fipronil for gallinaceous birds (e.g., quail, partridge, and pheasant) from in-furrow 
'and T-band uses of granular formulations on com exceed the cl]itena for restricted use. However, some 
songbird and_waterfowl species appear ~o be l~ss_ sensitive than \~allinaceous ?irds and therefore_ a~e not 
felt to be at nsk from corn use of fiprorul. This nsk assessmen~11s based on smgle..:<lose oral toxicity 
studies with 6 species and dietary studies with 2 species. The pbtentiai impacts to avian species could 
be reductions in sensitive,bird species populations (particularly gallinaceous species) in agricultural areas 
from oral ingestion of exposed granules, Unearthed granules, a~d/ or contaminated soils cir soil organisms 
ingested through foraging activity. If acute impacts to bird popµlations from fipronil use do 9ccur, they 
would be expected to concentrate ,during early spring months ~hen corn isgenerally planted. The most 
sensitive avian species group tested for oral acute toxicity ( quai~, pheasant, and partridge) and dietary 
ac~te toxicity( quail) are also species c9mmonly associated with! agricultural production areas throughout 
the U.S. They are non-migratory and therefore potentiallyexposed throughoutthe growing i;eason: 
Quail and .other related species generally feed on seeds and insects which they often uncover by • . . 
scratching the soil surface. There rnay be additiorial concerns r~gardihg effects on a variety of migratory 
species potentially exposed iffipronil is applied with fall com pl~ntings. It is important to notethat .·. . . 
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· fipronil use on corn is 'restricted to a single at-plant applicationper season, regardless of when the crop . 
is planted. · · 

The assessment ofriskto a.:vian receptor~ from granular :fipronil is based on ingestion oigranules, the 
resultant risk quotients do qot account for any exposure to fipronil degradates. It is anticipated that 
degradate residues from granular applications of fipronil wo~ld not be greater than encountered with in­
furrow spray applications .. Therefore, the potential for degradate risks to avian receptors for granular 
fipronil applications are not.likely to be any greater than those estimated for in-furrow spray 
applications. . / 

The absence of an EFED methodology for assessing risks to small mammals from ingestion of pesticides 
, in granular formulation represents a: considerabl~ source of uncertainty to this risk assessment. · . 
Exposures of small mammals to granules not incorporated in foil cannot be quantified. The lack of · 

· quantified exposures via this route precludes assessment of risks to small mammals. 

Risks to Avian and Mammalian Receptors via Exposure to Fipronil and Degradates in Soil and 
Soil Invertebrates (In-Furrow Spray) · 

Fipronil application by in-:furrow spraywill result in direct contact of the compound with soil particles. 
Because fipronil and it degradates exhibit persistence in laboratory and fiefd·dissipation studies, fipronil 
exposure may occur through ingestion of soil particles or soil invertebrates which have been coated by 
fipronil when applied as an in furrow spray. Several factors will control :the concentrations of fipronil in 
soil and biotic' compartments (e.g., soil invertebrate tissues) induding aerobic soil metabolism,· 
partitioning between soil andwater, and volatilization. These!properties were factored into the 
exposure assessment using an equilibrium partitioning (fugacizy) model to estimate concentr~tions in soil 
and soil invertebrates. · Because fipronil is applied.during s~nsitive nesting and fledgling life stages of 
birds, the exposure potential will likely be higher. Quail speci~s often forage in fields along with their 

. young in-the late spring or late summer (2nd clutch). Younger birds, therefore, are likely to be exposed· 
· to fipr.onil. Though data regarding sensitivity of younger. gallinaceous species to fipronil is not available, 

it is expected that they may be more sensitive to an oral dosage than adult sized birds. 
I " • 

The actual physicai e~posure area in a given corn application ~ite receiving ·· in fuqow spray nozzle 
application of fipronil is reduced to areas within or surrounding the actual furrow. However, this furrow 
ar~a will contain a highly concentrated residue level since the per acre application rate is concentratea in 
the furrows. The incorporation of liquid sprays into soil can b:e expected to mitigate dietary exposure to 
some extent, Dietary exposures are· expected t.o be at a maximum for bird and mammalian species that 

· disturb or uncover soils in search of soil invertebrates. The mpst sensitive avian species for which 
toxicological data are available ( quail, partridge, and the phea:.sant~ are known to display this· type of 
activity. 

I 

Comparisons of short-term di~tary expos1.1res to fipronil .and its degradates to acute toxicological data · 
suggest that the parent CO!Ilpound and degradates, from in-furrow spray applications do' not pose an 
acute risk to birds and mammals. However,··the exposure estimates for avian and mammalian· species do 
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not include any exposure to fipronil or its degradates accumulated from soil through inge~tion of 
vegetation. · As vegetation may be an important dietary component in many avian and small mammall. 
species, disgrading this exp~sure pathway represents a potential underestimation of risk. 

Chronic dietary exposures for in-furrow spray applications of fiproajl and associated degradates are 
. · based on average soil concentra~ions 'for the first 20..:week peribd following y~ar 1 of application. The 

models for these chronic exposure estimates conservatively assume that receptor organisms feed only in 
treatedfields and consequently receive all incidental.soil invert:ebrate prey exposure from the treated 
fields. ·The dietary exposure models assumed a depth-integrated concentration of fipronil or degradate 
at., 15 cm as. the appropriate interval for soil 'invertebrate exposure. In addition,· soil ingestion of these . 
compounds was. as_sumed to occur with soils at a I cm depth; :fipronil and· degradate concentrations at 
this depth were factored into models of the incidental soil ing~stion exposure route. Uncertainties 
associated with the percentage of prey and foraging occurring•ttl treated fields cannot be.quantified as 
m~y site specific factors (e.g., field size and geographical distribution) are likely to greatly influence the 
frequency and intensity of the use of treated com fields as habi~at. · 

The chronic dietary in-filrrow spray assessment does not accqdnt for; the potential for fipronil residue 
accumulation, particularly degtadates, in soils from long-term tepeate~ fipronil use. This would suggest 
that avian and mammalian exposure to fipronil and its degradates, and associated_ toxicological risk is 
underestimated, with respect to application years following th~ first year. Assuming thatthe degradates 
are of a high persistence (t112 ca.· 700 days) there remains the potential that repeated long-term use of 
fipronil woul(l, result in degradate soil concentrations exceeding first-year estimates. However, the 
degree to which the model underestimates exposure is uncert~n as the model emplqyed to assess 
accumulation over subsequent treatment years assumed in-furrbw application to a fixed, series of row 

· locations in a given field. It is expected that actual furrow loc~tions,across a field will vary from year to 
year and therefore actual repetitive year accumulations may beilowerthan estimated by the existing 
model. 

. . ' 

An.other route of oral exposure not accounted for in the dietary exposure assessment is ingestion of 
fipr~nil dissolved in stormwater puddles on treated fields. · · 

Because ·no clear chronic ~r reproductive effects profile (establishment of discrete NOEC and LOEC) 
has been determined for bobwhite or equally sensitive species at the expected environmental 
concentrations, potential chronic effects cannot be dismissed at this time .. The available NOEC 
established at the highest dose tested (10 ppm). suggests that c~onic hazard, if any gallinaceous birds 
may occur quite near the acute dietary thresholds suggested b~ the acute LC50 of 48.ppm .. However,, 
chronic test concentrations never exceeded 10 ppm. The LOEt for most sensitive bird species is 
uncertain at this time. Additiohally, since fipronil metaoolites (1yffi46136 and MB45950)- contain the 
toxicological moiety (CF3'-) of parent fipronil and long-term e~posure is anticipated because of high 
persistence in terrestrial environments, avian dietary studies ar~ needed for MB46 l 36 and MB45950. · 

-.. . • . ',! ,. • . ~. I 

I; . 

A final uncertainty associated with dietary risks of fipronil and )ts degradates is the consideration of 
possible additive effects of exposure to combinations· of the compounds. This risk ,assessment assumes 
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that biologically active structural moieties in common between fipronil · and degradates have similar , 
toxicological potency. The logic~· extension to this structure/ activity assumption .is that compounds 
with common biologically active moieties may pr:oduce additive effects in ofganisms exposed to fipronil 
and -toxic degradates. However, the magnitude of the effect or considering the combineq toxic effects of 
fipronil and degradates cannot be determined at the· present time because of incomplete comparative 
tdxicological data. · ! 

Risks to Aquatic Organisµis 
I 

. . I , , 

Based on the presented for mysid.shrimp, the most.sensitive species tested, there is a high risk for 
chronic life-stage (reproductive) effects and moderate acute risk to estuarine invertebrates from use of . 
fipronil use on corn. Because fipronil is extremely tmcic to e~tuarine · inv~rtebrates and re.fined surface : 
water modeling indicates surface water concentr:atioris in exce!ss of toxicity thresholds, a new mysid full 
life cycle (72-4) study with MB 46136 is needed to assesschfohic effects on hon-target aquatic 
invertebrates. · . . · ._ · · I ' · 

' , I 
. .. . • . I. 

Although predicted GENEEC 'and PRZM-E:XAMS EEC leve~s did not exceed the chronic levels of· 
concern for rainbow trout, they are close enough to raise 'conderns for chronic effects to more sensitive 
fish species. The risk quotients for exposure to rainbow trout I were based on fish early life stage toxicity 
data, not complete life cycle data. Therefore, there is a potent~al risk'for direct chronic effects to both 
fresh and salt water fish species that may be more sensitive. than the species· and life stages that were 
toxicologically evaluated. Exposure .of'breeding fish populatiJns may be more likely in. early spring 
months for migratory fish species. _ The timing' of fipronil appl~catiohs would -appear to corr.elate with 
these sensitive life stages. Also, since fipronil .and its metabolites contain the same toxic· moiety ( CF3.:) 

and are persistent, a full fi~h life cycle study (72-5) is needed tp assess cumulative toxicological impact 
on fish. · '· · 

Aquatic exposure modeling forthe fipronil degradates l\1B 46~36 a~d MB 45950 indicates that EECs 
are not high enough to cause aq1te or chronic effects _to fresh•+7ater invertebrates or fish. PRZM- · 
EXAMS rrilodeling indicates that fipronil degradates can accurµulate in surface waters .from corn use. 

'· This exposure assessment is based on interim data. ThereforeJ it is a preliminary assessment until the 
environmental fate data. are completely reviewed and deemed ~cceptable by the Agency. · 

i ' 
i 

Uncertainties in the aquatic risk asse_ssmerit are associated wit~ the applicability of the GENEEC and 
PRZM/EXAMS model scenarios and the ,potential accumulati~m of fipronil degradates in estuarine· ,. 
environments. Estuarine environments are rarely isolated watersheds such as depicted .by GENEEC and · 
PR,ZM-EXAM modeling. Therefore, predicted EECs from GENEEC and PRZM-EXAMs are likely to 
be conservative because tidal dilution effects are not consider~d. 

I 
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F. Recommendations fm; Label Revisfo~s and Mitigation 

' . 

Recommended· mitigation options for in furrow use of fipronil are (1) restricted use classification · and 
(2) · 1abel advisories. The registrant has volunteered to delete: T-Band application methods from this 

. proposed use to further mitigate risks to avian species. 

Fipronil meets.the. criteria for classification as a Restrict~d y s~ Pesticide with :regard to· risks to 
estuarine invertebrates andbirds ( 40 CFR 15 2, 170 ( c )(1 )(ill)),! and with regard to an avian acute oral 
toxicity value less than SQ mg/kg for a granular product (L050 ifor Bobwhite Quail= 11. 3 mg/kg) ( 40 

.. CFR 152.170 (c)(2)(1)). EFED therefore recommends that fip,ronilbe classified as a Restricted Use 
Pesticide. · · , · · ' .· 

Labels currently proposed contain language which>is not consistent among productit · EFED . 
· recommends that theJabel advisories forthe environmep.talh*ds statement for REGENT 1.50, 3G, 

80WG and 4SC us~ on ,com should be consistent and include: 1 · · · 

' ' ' 

This pesticide is toxic to birds, fish, and aquatic invertebrates'. i Do not apply directly to water, «or to 
areas where surface water i~ present orto intertidal areas below the mean highwater mark. Runoff 
from treated areas may be .hazardous to aquatic organisms in n~ghboring areas, Cover; incorporate or 
clean up granules that ~e spilled .. Do not contaminate water 'Yhen disposing of equipment washwater 
or rinsat~. ' . ' . 

. ·Because of EFED's concern for estuarine organisms and beca.use of the potet1tial for accumulation of 
toxic residues in surface water ,receiving runoff frorrftreated fields, EFED also recommends that the · 
following precautions be incorporated into label language: . 1 . · 

. . l 

Observe the following precautions when applying in th¢ vicinity of aquatic areas: · 
. . I . - . t 

Do not apply within 20 yards oflakes, reser;voirs, rivers, permanent streams, marshes, natural 
ponds, estuaries, commercial aquaculture facilities, or cither bodies of wl',ter that convey water to 

.· these areas. (It is our understan.di:rig that this is consist~nt with the buffer established for com. 
cluster insecticides.) · -

Protection of aquatic areas tnay be enhanced by maintaining all or a portion ofthis buffer in " 
vegetative cover. 

. . 
Envirorµnental·fate .dat.:1 suggest that fipronil·and particularly its degradates are persistent in the··. 

. · environment PRZWEXAMS modeling incotporating thes.e data indicate that under the proposed : . 
•. · application to com,. fipronil and its degradates have the potential to accumulate in soil and surface water 

over multiple consecutive years of application. This can result in concentrations exceeding those . 
estimated for the first year of application. Although these predictions are not highly refined, they do 
.sµggest that risks to aquatic organisms may increase. over multiple consecutive years of application. 
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Because of persistence and possible accurtuilation of residues, EFED recommends that labels for all 
fipronil products registered for use on corn indicate that fipronil should not .be applied to the same. field 
irt consecutive years. Alternating years of applicatfr:m may provide sufficient time for degradative 
processes to reduce the potential for residue accumulation in the environment. · 

• • i 

Th~ current status of environmental fate data requirements to support the registrati~n of :fipronil · ~n 
terrestrial food and feed and terrestrial non-food crops (inclucling turf) is as follows: · 

Environmental Fate . 
Data Requirements 

Degradation Studies-lab 

161-1 Hydrolysis 
(G.ML;06/15/94) 
161"'.2 Photodegradation in water·, 
(GMI...;06/15/94) 
161.-3 · Photodegradation on soil 
(GNIL;06/15/94) . 
·161-1 Photodegradation in air1 

Metabolism Studies-lab 

162-1 Aerobic. soil 
(G.ML;06/15/94) 
162-2 Anaerobic soil2 
162-3 Anaerobic•aquatic 
(GMI...;09/18/95) 

Mobility Studies 

163-1 Leaching, Adsorption/ 
Desorption (GML;06/15/94) 

163-2 V olatility-Lab1 

· 163-2 Volatility-Field1 

Dissipation Studies-field 

164 .. 1 Soil 
(G:rvtL:09/18/95) 

. I . 

I 

Status of Data ! · 

Requirement MR[]) No: 
I 

' Fulfilled 

Fulfilled 

Fulfilled 

42194701 

'429186tjl 

42918662 
I 
' 

Fulfilled 429186~3 

Fulfilled · 432917Q6 
43f9170~ 

I 
I 

Fulfilled . 42918664 

Fulfilled3 
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4301880-] 
44039003 
00137544 

I 
I·. 
I 

43291705 
434011cn: 



· (Gl\1:L;l0/ /97) 

Accumulation Studies 

165-4 in Fish 
. (Gl\1L;09/18/95) 
. (Gl\1L;10/ / ) 

.. Spray Drift Studies 

201-1 Droplet size spectrum 
202-1 Drift field evaluation 

,Fulfilled 

Reserved4 

Reserved4
· 

44298001 

43291706 
43291701/ 
44298002 

1
. Based on the low vapor pressure( ~l x 10·1 mm Hg), volatilitydata 

is not needed atthis time. · 

.· 
2 An acceptable anaerobic aquatic metabolism study fulfills the 

anaerobic metabolism data requirement. 
, . , 

,, < • ' • 

3 The terrestrial field dissipation data requirement is fulfilled · 
in-furrow appiications and ground application (since the in-:,fur- · 
row applicatioq should be a worst case scenario) usingthe 1.5G 

. and 80WG formulations.at anapplicationrate of ~0.13 lb a.i./A 
Additional terrestrial field dissipation data using different formu­
lationivmay be needed to support the endproduct, higher appli- . 
cation rate, and to make a complete environmental fate .assessment 
fot higher application rates and/or different'application , 

.methods.· 

· , 
4 The spray drift data requirem~nts (201-1 & 202-i) are res~rved at 

· this time. · Spray drift data are needed according to 40. CFR · 
§158.142 when aerial applications and/or ground applications 
(e.g. mist blower) are.proposed and itis expectedthat the 

. . detrimental effect levels of non~target organisms present are 
exceeded. Members (Rhone-Poulenc is one) of.the Spray Prift Task .. 

· Force may safisfy'this data requirement through the task force if 
. neither EFED/EEB nor HED/TOX require these data in advance of the 
Task Force's final report. 
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Addendum: 

Additional informatio11from fipronil product labels is provided belpw:, . - -- l 

· Maximum seasonalratefor all 4 products is 0.13 pounds ofactive ingredient/acre. 
~ : . . . . : . ' 

· 80WG · . . ·. · .. · ·. . .1·. ·. · •. · 
. .. . . . I . 

Apply at' planting time as·a solid stream using a microtube or other suitable metering orifice that is directed into the 
open seed furrow. Dilute REGENT 80WG Insecticide in a minimuni of L5 gallon of waterer water phis liquid 
fertilizer per .acre .. If flat fan nozzles are used for furrow application, lthe nozzles should be aligned with the row · 
to direct spray into the open furrow. ·· · · 
·, . . ' . . . •. - . . . 

4SC. . · . . · ·· · . . · .· . · .·· I · . · . . 

Apply at planting time as a solid stream using rrncrotube or other suita~le metering device that is directed into the 
open seed furrow or to the side if the furrow at a distance not to ~xceed 2 inches over or 2 inches down. Dilute 

·Regent 4SC Insecticide in a minimum of0.5 gallon.ofwater or liquid fertilizer per acre. If flat fan nozzles are used 
· for in furrow application,the nozzles should be aligned withthe row ~o direct spray into the open furrow: 

1.5G. 
At Planting 
For Northern and Western Com Rootworm Larvae Wireworms 
Apply 0.5 lbs (8 oz)REGENT l.SG per 1000 row foet'. 

Do not applymore than 8.7 lbs REGENT l.SG per acre .. 

. . i 
T-Band: Apply granules in a band 7 inches wide ov~r or directly into. an open·.seed bed furrow ahead. of press wheei 
and lightly incorporate. . . . •·. I ·. . .· . ·.. . · · 

In-Furrow: Apply the granules directly into the seed furrowbehindphbtershoe and.ahead of press wheel. 

In-Furrow applications are recommended where wihd ot crop debris. are likely to prevent proper placement of 
granules with a 1-Band application. · · · 

. . . : t . 

When tre;iting crops, granules lying on the soil surface in tum areas at
1
row ends must be incorporated to remove 

possible hazards to birds .and other wildlife. · , · ·.. . · . . .· · • 

. i~:t~Apply granules ht a band up to 7 lllches wide over the press jQr cloSUfe wheels and lightly lllcorporate 
into the top one inch of soil with suitable equipment ·i · 

In-Furrow: Apply the granules directly into the se~d furrow behind·the planter shoe and ahead of the press wheel. . . . . . . . I . . 
. / . • .. ; • . . . . . • ' . ·,1. . • 
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'' . \ ', ' 

In~furrow applications are recommended where wind or crop debris are likely to prevent proper placement of 
· granules with a T.,.Band application.'· · · · 

lJ se Restrictions 

80 WG label 
Do not apply on row spacing less than 30 inches _ 
Do not exceed 0.13 pounds ofactive ingredient or 2:6 ounces Regent 80WG per acre per season. 
Do not apply to sweet corn or popcorn · 
Do not harvest within 90 days of application. 
Do not plant leafy vegetable~ and root crops within five months following application .. · 
Do not plant small grains or other rotational crops within 12 months following application. 

1.5 G label 1 

Do not feed treated com or. fodder to livestock. 
· Do not allow livestock to graze in treated fields. · 
Do not harvest within 90 days of application. _ 
:Qo not apply this product in a way that will contact workers or other persons, either directly or tmough drift. 

Make one application only during planting operation. Carefully cali]?rate granular app1ication equipment to ensure 
accurate placement and rate./ · 

For use on conventional or conservation tillage field corn systems. 
. . 

Do not plant· a cover1 crop for harvest, forage, or grazing following harvest of coi;n treated with REGENT· 
1.5G. Do

1

not plant any crop other than field corn the year following REGENT 1.5G application. 

3G Formulation 
When treating agricultural crops, granules lying on the soil surface in tum areas at-row ends must be inc6rporated 
to remove possible hazard to birds and other wildlife. : 

Make applicationonly during the planting operation. Carefully calibrate granular .application equipment to ensure 
accurate rate and placement. 

For use on conventional and conservation tillage corn 

· Do not apply to sweet corn or popcorn .. 
•. Do ,not harvest within 90 days of application 
Do n9t plant leafy vegetables within one month following application 
Do not .plant crops within five months following applic~tion 

·· Do not plant small grains or·other rotational crc:ips within 12 months following application. 
Do not apply more than4.4 pounds of REGENT 3G Insecticide per acre 
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... Regent4SC 
, For use in conventional and conservation tillage com. 

Do not apply to sweet corn or popcorn. 
Do not harvest within. 90 days of application. , 
Do not plant leafy vegetables within one month following application.j 
Do not plant root crops within five months following application. r . • . 

Do not plant small grains or other rotational crops within 14 months following application. 
Do. not apply to row spacing Jess than.30 inche~. . ! . · . · · 

Do not apply more than 0.13 lbs ai/acre or 4.2 fluid ounces ofRegentl 4 SC per acre.
1 
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